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SYNOPSIS 
An Experimental Study to Assess the Effectiveness of Reflexology upon Joint 
Pain in Arthralgia Patients at Selected Old Age Homes, Chennai. 
 
Objectives of the Study 
1. To assess the level of joint pain before and after reflexology in control and 
experimental groups of arthralgia patients.  
2. To assesses the effectiveness of reflexology by comparing the level of joint pain 
before and after reflexology in control and experimental group of arthralgia 
patients.  
3. To determine the level of satisfaction regarding reflexology in experimental 
group of arthralgia patients. 
4. To find out the association between selected demographic variables and the level 
of joint pain   before and after reflexology in control and experimental group of 
arthralgia patients.  
5. To find out the association between selected clinical variables and the level of 
joint pain before and after reflexology in control and experimental group of 
arthralgia patients. 
          
The conceptual framework of the present study is based on king’s goal 
attainment theory. The study variables, reflexology and level of joint pain among 
arthralgia clients were formulated. The level of significance selected was p<0.05. An 
extensive review of literature guided by experts formed the foundation to the 
development of tool. 
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An experimental approach was used to achieve the objectives of the study. The 
present study was conducted in SV old age home (control & experimental). The samples 
(60) were randomly (systematic random sampling) selected and assigned to control (30) 
and experimental (30) groups. 
 
The investigator used a demographic variable proforma, a clinical variable 
proforma, pain scale (0 -1 0 numerical pain rating scale) and a rating scale on the level 
of satisfaction on reflexology. The data collection tools were validated and reliability 
was established. After checking the researchability and feasibility by conducting pilot 
study, the data for the main study was collected. The collected data was tabulated and 
analyzed using descriptive and inferential statistics like mean, standard deviation, paired 
‘t’test and chi – square. 
 
Majority Findings of the Study 
Demographic variables of arthralgia patients 
 The study findings reveal that significant number of the arthralgia patients were in 
the age group of 70 – 80 years (43%, 47%), most of them were female (73%, 
45%),majority were belonging to nuclear family (87%,60%), were Hindus (100%,87%), 
and residing in urban area (53%,50%), majority of them were widows (63%,56%), and 
were educated  (63%,40%), were un employed (83.33%,66.7%) and among employed 
most of them were heavy workers  (50% ,43%) in control and experimental group 
respectively. 
Clinical variables of arthralgia patients 
The majority of the arthralgia patients had injury (47% ,60%) , had under gone 
surgeries (57%, 50%),  most of the patients had joint stiffness (55%,45%), half of them 
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with period of illness for more than 10 years (50% ,33.33%),and for all the patients 
clinical diagnosis is made through radiological investigation (100%,63.3%), few were 
on analgesic treatment (37%,53%), and few were taking non pharmacological treatment 
like exercise (37%,36.66%), most of the patients have the co – morbid illness (57% 
,33%), for the duration more than 5 -10 years (60%,50%) in control and experimental 
groups respectively. 
 
Level of joint pain among arthralgia clients 
In the control group there was no significant difference in the joint pain levels 
before (M = 6.46, SD =2.10) & after therapy (M = 8, SD =0.91).In contrast, in 
experimental group the joint pain levels after therapy (M =7.4, SD = 0.55) was lower 
than the level of pain before therapy (M =3, SD = 0.5). The difference was found to be 
statistically significant (t=27.7) at p < 0.001, which attributes to effectiveness of 
reflexology. 
 
Association between selected demographic variables with the level of joint pain of 
arthralgia patients 
There was a significant association between the age of the patient (2 = 7.62, df 
= 3), (p< 0.05) in experimental, (2 = 22.49, df = 3), (p< 0.001) in control,  religion (2= 
19.37, df = 3) ,(p < 0.1) in control, (2= 18, df = 3), (p < 0.1) in experimental, marital 
status(2= 10.42, df =3), (p<0.1) in experimental , (2= 12.44, df =4), (p<0.1) in control 
and educational qualification (2= 10.61, df =3), (p<0.05) in control with the level of 
joint pain in control and experimental groups of patients. And there was no significant 
association between the other selected demographic variables with the level of joint pain 
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among arthralgia clients in control and experimental group before and after reflexology. 
Hence the null hypothesis H02 is partially rejected. 
Association between selected clinical variables with the level of joint pain of 
arthralgia patients 
 There was a significant association between the selected clinical variables such 
as duration of treatment(2 = 3.95,df = 1), ( p< 0.05) route of administration,(2=14.68, 
df=2), ( p < 0.001),presence of co morbid illness(2 = 10.84 , df =1), (p< 0.1), treatment 
of co morbid illness (2 = 21.15 , df = 1), (p< 0.001) with the level of joint pain in 
control and experimental groups of patients, but there was no association between the 
other clinical variables and the level of joint pain among arthralgia patients in control 
and experimental group. Hence the null hypothesis H03 is partially rejected. 
 
Level of satisfaction on reflexology 
All the participants in experimental group (100%) expressed high level of 
satisfaction regarding reflexology.  
 
Recommendations 
 A similar study can be undertaken on a large scale for a more valid 
generalization. 
 A comparative study can be conducted to assess the effectiveness of the 
alternative and     complementary therapies. 
 The study can be conducted in different settings. 
 A similar study can be conducted by using cross – over design. 
 A Meta Analysis Study can be conducted to have a more valid information. 
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CHAPTER I 
INTRODUCTION 
Background of the Study 
 
 Health is social, emotional, mental, spiritual and biological fitness of the 
individual. It is a positive concept emphasizing the social and personal resources, as 
well as physical capacities and also considered as a process towards the achievement of 
individual’s potential. In promoting good health of an individual, health care providers 
deliver systematic activities to prevent or cure health problems, which led to increase in 
old age population. 
 
The average age of people in many developing country is increasing, as in India, 
old age people those who are above 50 years are generally considered old. Those are 
currently 580 million old people aged 60 and above in the world, and of these 355 
million live in the developing countries. According to the 2001 census, in India it was 
estimated that the elderly population was about 7.7 percent (77 million) and this will 
cross 100 million by the year 2016. India has thus acquired the label of “an ageing 
nation” with 7.7% of its population being more than 60 years old and obviously the 
problems. As the age increases, the health problems and degenerative changes also 
increase. These problems of aged are caused by the many changes in the 
musculoskeletal system .The number of muscle fibers decreases, muscles and tones 
become smaller and weaker causing various health problems and degenerative changes. 
Because of all this, the older person’s movements also become cautious as it is border to 
work and maintain balance.  
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The health problems associated with the aging are long term illness, physical 
problems and emotional aspects. The problems associated with the long term illness are 
degenerative diseases of loco motor system, respiratory illness, genitourinary problems 
etc. including cataract, glaucoma, nerve deafness, failure of special senses. Besides, 
there are many problems associated with mental outlook. 
 
            Among the many health problems and degenerative diseases encountered by the 
aged, the joint pains are more common, global statistics reveals that 100 million people 
worldwide suffer from the joint pains (arthralgia).According to recent census in 2008; 
about 78,314,013 people are affected with the arthralgia and the knee joint pain is the 
most common pain. The risk of knee joint pain is about 40% for women and 13% for 
men. The numbers of sufferers could rise from 1.7 million in 1990 to 6.3 million by 
2050. It is estimated that 71% of elderly people are suffering from knee joint pain. The 
knee joint pain is caused by injuries to the structures of the knee, as it is the most 
vulnerable to injury, because it bears the walking and standing.  The complexity of the 
design of the knee joint makes it prone to injuries. The types of pain sensations that are 
experienced depend on the structures that have been injured. Knee joint pain can be 
caused by different types of arthritis, trauma, and dengue fever aseptic necrosis etc.  
 
 Any damage or discomfort of knee joint affects an individual very badly. The 
person will be restricted to perform every physical action previously performed. It is 
followed by dejection or depression .pain and inability to perform the activities will 
even push them to self isolation, more so in the case aged people. 
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 In order to manage pain and the functional disability of arthralgia, various 
treatment modalities are used which include pharmacological management of 
administering acetaminophen, NSAIDS therapy, nonpharmocological measures of rest 
and joint protection by assistive devices such as cane, walkers, heat and cold 
application, weight reduction programmes and, exercises and the additional alternatives 
measures such as herbs, nutritional supplements and movement therapies. 
 
Among these non pharmacological measures are often simple, safe and relatively 
inexpensive. These include cutaneous stimulation strategies such as relaxation and 
breathing techniques, imagery distraction, music therapy, hydro therapy, aroma therapy, 
massaging technique, accupressure, reflexology etc. Reflexology is the complementary 
therapy, based on touch, stimulates the skin and activates the larger diameter fibers and 
thus provide for natural healing. The advantage of reflexography is that it can be 
performed anywhere, requires no special equipment and does not interfere with the 
patient’s privacy. 
 
 Reflexology is a healing art. There are certain reflex points in the feet and hands 
that are straight way connected with the body. The therapist creatively uses hands to 
apply pressure on reflex points. By working on these points, he can release blockages in 
the body and restore balance and increase energy flow. In this process, by stimulating 
nerves and encouraging the flow of blood not only the sensation of pain is balanced but 
also the source of the pain is relieved. Through regular reflexology treatment, the body 
will be able to heal by itself, restore, rebalance and relax the body and mind to bring 
about good health. Nurses, while planning care for patients with chronic pain, need to 
consider the reflexology as a complementary therapy which can relieve anxiety, 
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promote comfort, and reduce or alleviate pain. After all, ultimate purpose of any therapy 
is to promote well – being. 
 
 The art of reflexology dates back to ancient Egypt, India, and China. In 1913, 
Fitzgerald introduced it to the west as “zone therapy”. He noted that reflex areas on the 
feet and hands are linked to other areas and organs of the body with in the same zone. 
He divided the body into ten zones and decided which section of the foot controlled 
each zone. Among the many complementary therapies, foot reflexology can be easily 
done by a nurse after getting proper training, hands on skill  and less equipment is 
needed to implementation is easier compared to other therapies. 
 
 In India, only a few studies on effectiveness of reflexology upon joint pains 
suffered by elderly are available, which shows the less importance given to this 
problem. 
Need for the Study 
  
             As the people age, they are exposed to different life experiences. The 
accumulation of these differences makes older people more diverse than any other age 
group. In elderly people, there are many recognizable physical changes occurring in the 
body like obesity, knee joint pain, and osteoporosis are more common in the elderly. 
Knee joint pain has been a major health concern of the old people. It is affecting 7 – 13 
% of them, and also becoming chronic. The pain in them does not have react 
localization. It may be present in associated areas also, such as bones, muscles and back. 
Although severity of chronic knee joint pain may vary from one individual to another, it 
does not affect physiological functions and emotions leading to diminished quality, Of 
 5 
 
overall studies conducted in different parts of the world reported prevalence rates of 
chronic pain ranging from 12% to 80%, the prevalence was greater in developing 
countries and lower, but still problematically high in more developed countries. The life 
time prevalence of pain among senior citizen was estimated between 59 percent to 90 
percent, more women than men reported temporary and persistent pain. The data from 
India shows that an estimated number of annual knee joint pain visits to a physician in 
the hospitals is 4 million. In U.S. the prevalence of knee pain was found in 11.2% of the 
sample.  
 
There are many treatments offered to reduce knee joint pain. Among them 
reflexology is the present trend which is most sought after reflexology promotes healing 
by stimulating the nerves in the body and encouraging the flow of blood. In the process, 
reflexology not only quells the sensation of pain, but relieves the source of the pain as 
well.  
Reflexology, a therapy primarily applied to the feet, is listed under ‘body-based’ 
therapies that rely on the structures and systems of the body, making adjustments to 
them to heal symptoms and medical problems. Growing research shows the benefits of 
reflexology for a wide variety of health concerns that include cancer, high blood 
pressure, phantom limb pain, migraines, fibromyalgia, PMS, menopause, anxiety and 
use in nursing and palliative care. Reflexology has always been to optimize the health of 
the whole person – mind, body and spirit. 
 
Reflexology works with the pattern of our body's energy flow and reflexology 
massage relies on the co-operation of natural forces with the body to aid the process of 
healing. By massaging the reflexes of the feet an increase in the blood circulation takes 
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place. Tension is relaxed throughout the nervous system. This releases the strain under 
which the body is suffering, which restores the normal energy flow, thus helping to 
bring the body back to the normal balance necessary for good health. The role of 
reflexology is to aid the body in attaining balance in all its functions in every system.  
      
Reflex point stimulation helps in reducing various types of pain, it is cost 
effective, there is no need for assistance, requires no special equipment, does not 
interfere with patients privacy and also reduces the use of drugs for acute and chronic 
pain. Hence the researcher is interested in conducting this study using reflex point 
stimulation in reducing joint pain in senior citizen. 
 
Although reflexology is widely used, systematic research is needed to examine 
its effectiveness. To date, however, only a few studies have focused on reflexology's use 
in pain management. Because reflexology is a noninvasive, non pharmacological 
therapy, nurses are in a position to do research on and make decisions about its clinical 
effectiveness. 
 
Considering this, the researcher was interested to investigate the effects of 
reflexology on joint pain among elderly. The evidence of this research can be 
disseminated and utilized in various settings to achieve its maximum benefits. 
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Statement of the Problem 
 
An Experimental Study to Assess the Effectiveness of Reflexology upon Joint 
Pain in Arthralgia Patients at Selected Old Age Homes, Chennai. 
 
Objectives of the Study 
1. To assess the level of joint pain before and after reflexology in control and 
experimental groups of arthralgia patients.  
2. To assess the effectiveness of reflexology by comparing the level of joint pain 
before and after reflexology in control and experimental group of arthralgia patients.  
3. To determine the level of satisfaction regarding reflexology in experimental group 
of arthralgia patients. 
4. To find out the association between selected demographic variables and the level of 
joint pain before and after reflexology in control and experimental group of 
arthralgia patients.  
5.  To find out the association between selected clinical variables and the level of joint 
pain before and after reflexology in control and experimental group of arthralgia 
patients. 
 
Operational Definitions 
Effectiveness: 
In this study it refers to the extent of reduction in pain after reflex point 
stimulation provided by the investigator which is assessed by comparing the level of 
pain in control and experimental group of arthralgia patients, before and after 
reflexology. 
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Reflexology:  
In this study reflexology refers to applying pressure or strokes to the plantar 
surface of the foot from toes to heal with the researcher’s fingers for 10 – 15 minutes 
second hourly for four times a day at the pressure points. 
Joint pain: 
In this study it refers to intensity of pain expressed by senior citizen in the joint 
which is assessed by numerical pain rating scale. 
Arthralgia patients: 
It refers to the persons who are having joint pain due to any of the joint problems 
assessed by numerical pain rating scale. 
Old age homes: 
In this study it refers to an institution providing professional care in the setting 
similar to their residence for the elderly people who are aged 65years or more. 
Level of satisfaction: 
 In this study level of satisfaction refers to reflexology satisfactory levels of 
experimental group of arthralgia patients as measured by rating scale on assessment of 
satisfaction on reflexology developed by investigator. 
Assumptions 
The study assumes that: 
 Old age is characterized by degenerative changes in musculo skeletal system. 
 Majority of the elderly people suffer with joint pain due to degenerative changes. 
 Prolonged pain will lead to poor psychological and socio cultural disturbances. 
 The arthralgia patient needs some sort of pain relief. 
 Pain is manageable. 
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 Meeting comfort needs of arthralgia patients is an important function of the 
nurse.  
 Various non pharmacological methods are followed for pain relief. 
 Reflexology is one of non pharmacological method that can be used for pain 
relief.  
 Reflexology stimulates the products of natural endorphins in our body. 
 Endorphins interact with the opiate receptors in the brain and reduce our 
perception of pain among arthralgia patients. 
 
Null Hypotheses 
The null hypotheses stated are: 
Ho1 There will be no significant difference in the level of joint pain before and after 
reflexology in control and experimental group of arthralgia patients. 
H02  There will be no significant association between selected demographic variables 
and level of joint pain before and after reflexology in control and experimental 
group of arthralgia patients. 
H03  There will be no significant association between selected clinical variables and 
level of joint pain before and after reflexology in control and experimental group 
of arthralgia patients. 
Delimitations 
The study was limited to arthralgia patients, who were admitted in old age 
homes Chennai, who 
 had mild and moderate level of pain.  
 were willing to participate in the study. 
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 were admitted during data collection period. 
 could understand and speak Tamil /Telugu/ English / Hindi. 
 
Conceptual Framework for the Study 
 
Conceptual framework for a particular study is the abstract, logical structure that 
enables the researcher to link the findings to nursing body of knowledge. Conceptual 
framework formulates the thinking process, so that others may need and know the 
framework of references, basic to research problem. The framework is built from a set 
of concepts linked to plan or existing systems of methods, behavior, functions and 
objects. 
 
It is developed from an existing theory of interest and proposing relationship 
among them. The model gives direction for planning research design, data collection 
and interpretations of findings. It helps the researcher to know what data needs to be 
collected and given elevation to an entire research process.  
 
The present study is aims to assess the effectiveness of reflexology upon joint 
pain. Conceptual framework for present is based on king’s goal attainment theory. 
According to Imogene king, nursing is defined as a process of action, reaction and 
interaction by where nurse and clients share information about their perception. 
Through perception and communication they identify problems, through which they set 
goals and take necessary actions.  
Kings goal attainment theory is based on the concepts of personal, interpersonal 
and social system including perception, judgment, action, reaction, interaction and 
transaction.  
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Perception  
A person imports energy from the environment and transforms, processes and 
stores it. The study assumes that there is interpersonal relationship between nurse, 
investigator and participants. Nurse investigator perceives that there is a need of 
administration of reflexology based on pretest level of pain among patients. But in this 
the investigator assumes that reflexology will have effect in reducing the pain. So the 
nurse investigator perceives that there is a need of administration of reflexology based 
on pretest level of pain among patients. A patient perceives that there is a need of 
administration of reflexology for relieving his/her pain level and after reflexology there 
will be reduction of pain level. 
 
Judgment   
Analyzes the area of action to be carried out. In this study the nurse researcher 
judges the reflexology helps to reduce the joint pain among patients. On the other hand 
the patients will express the need for taking reflexology upon joint pain. So the both the 
investigator and clients are need to take a decision on reflexology.    
 
Action  
Individual experts the perceived energy, as demonstrated by observable behavior 
by taking mental or physical action. Nurse researcher takes action to prepare for 
reflexology following judgment. The participants take action by making themselves 
ready for taking reflexology. So the administration of the reflexology is the action 
which is taken by the investigator. 
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Reaction  
Reaction means developing action and acting on perceived choices for goal 
attainment. The action of both researcher and participants will lead to reaction. The 
clients will show willingness and cooperation to take reflexology in pretest.  
 
Interaction  
Interaction refers to verbal and non-verbal behavior between an individual and 
the environment or among two or more individual. It involves goal directed perception 
and communication. Actions lead to interaction when the nurse researcher administers 
reflexology to reduce level of joint pain. The interpersonal exchange of information 
between the investigator and the client during the administration of reflexology. 
 
Transaction  
Imogene king says that transaction is transmission of information between two 
individual who naturally identify goals and the means to achieve them. The process of 
transformation of information from one individual to another individual. In this study 
the clients will share the effectiveness of the treatment to the other individuals who are 
suffering with this problem. 
 
Feedback 
The outcome may be either satisfactory or unsatisfactory reducing the level of 
pain after post test. Satisfactory improvement indicates that reflexology is effective. The 
unsatisfactory improvement in reducing the level of joint pain leads to re-agreement of 
prior situation by the nurse researcher where the total process is recycled. Satisfactory 
level of the reflexology is assessed by using satisfactory rating scale on reflexology 
developed by the investigator.  
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Fig. 1 Conceptual Framework Based on King’s Goal Attainment Model 
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Projected Outcome 
The expected outcome will be decrease in joint pain level among arthralgia after 
reflexology a complementary therapy and increase in patients’ level of satisfaction 
regarding reflexology on pain reduction. 
 
Summary 
This chapter has dealt with the background of the study, need for the study, and 
statement of the problem, objectives, operational definition, hypothesis, assumption, 
delimitation and conceptual framework. 
 
Organization of the Report 
 
Further aspects of the study are presented in the following five chapters. 
Chapter – II    : Review of literature 
Chapter – III   : Research methodology includes research approach, research
   design, setting, population, sample and sampling techniques, 
   tool description, content validity and reliability of tools, pilot 
   study, data collection procedure and plan for data analysis. 
Chapter – IV   : Analysis and interpretation of data 
Chapter – V     : Discussion 
Chapter – VI   : Summary, conclusion, implications and recommendations. 
 
 
 
 
  
 
 
 
 
 
 
 
Chapter II 
Review of literature 
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CHAPTER II 
REVIEW OF LITERATURE 
 
             A review literature involves the systematic identification, location, scrutiny and 
summary of written materials that contains information on the research problem. (Polit 
and Hungler, 2007). 
 
 The task of reviewing literature involves the identification, selection, critical 
analysis and reporting of exciting information on the topic of interest. A review 
acquaints the researcher with what has been done in the field and it minimizes 
possibilities of un-intentional duplication.  
 
 This chapter deals with the review of published and unpublished research studies 
and from related materials for present study. The review helped the researcher in 
building the foundation of the study. 
 
The review of literature for this study is presented under the following headings: 
I. Literature related to joint pain. 
II. Literature related to joint pain reduction strategies. 
III. Literature related to reflexology in different types of pain. 
IV. Literature related to reflexology in reduction of joint pain. 
 
Literature Related to Joint Pain: 
In New York, Linde (2008) conducted a study using staff nurses to examine the 
prevalence of joint pain among elderly clients in old age homes. It was done in 41 
clients by using demographic variable, clinical variables and numerical pain rating scale 
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pre test assessment. Descriptive statistics were used to calculate pain levels among the 
elderly to find out the prevalence of joint pain.  The result concluded that the majority of 
elderly had prevalence of joint pain and as the age increases the musculoskeletal 
changes in elderly are normal which occurs due to the degenerative changes in the 
skeletal system which is more prone to get joint pain. The Calcium rich foods and 
supplements intake will reduce the problem of joint pain among elderly.  
Wang et al (2008) conducted a comparative study to identify changes in knee 
joint pain, stiffness and functional ability in patients with knee pain after the use of knee 
sleeves. 52 subjects were randomized to two treatment groups, verum sleeves and knee 
sleeve.  Experimental group 1 was given with the verum sleeves and experimental group 
2 given with knee sleeves. Both the groups were compared for the pain levels among 
elderly clients joint pain. The pain levels were assessed using the numerical pain rating 
scale in the pretest and post test pain levels before and after application of the sleeves. 
The study revealed that knee sleeves were more effective with highly significant 
decrease in woman pain score. 
A Mc Gill’s pain questionnaire were tools used to assess statistics of prevalence 
of joint pain by using descriptive statistics for a sample of 118 elderly in the old age 
home selected by systematic random sampling technique, In Michigan in a cross- 
sectional study conducted by Palferlman et al (2006) It is found that all 118 cases of 
elderly were suffering with knee joint pain, the risk factors were overweight, nutritional 
deficient etc, associated with repair of tissue in the knee joint. 
A sample of 40 patients were selected from each hospital in Spring field selected 
by using systematic random sampling in a cross sectional study conducted by Wilkinson 
et al (2006) to determine the rates and risk factors for knee joint pain. The hospitals 
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were selected randomly between February 2005 and march 2006. The main outcome of 
this study showed that 83% of elderly had knee joint pain due to fragility of joints. The 
demographic and clinical variables were used to assess knee joint symptom 
characteristics to know the prevalence knee joint pain. The numerical pain rating scale 
was used for pain assessment. The result shows the prevalence of joint pain among was 
high in elderly clients. 
Numerical (0 – 10) pain rating scale was used to assess the pre and post test 
levels of the patients among all clients in hospitals,  in a cohort analysis done by Klein 
(2004). This analysis was mainly done to show that old age is the deterioration of organ 
system. A review was done to describe the complication of knee joint pain. Through 
Medline database they found that decalcification of bones increases the pain in the knee 
joints and to overcome this problem calcium rich foods to be provided from the 
adolescent period. 
A cross sectional study was carried out by Wright et al (2002) with a sample of 
2,297 individuals to estimate the association among knee pain and obesity. McGill’s 
pain questionnaire was used to collect data about pain, socio-demographic 
characteristics and abdominal circumference measurement. Unadjusted and adjusted 
odds ratio at 95 percentage were estimated by using backward stepwise logistic 
regression. The prevalence of knee pain was found in 11.2 percentage of the studied 
sample. Results showed population between ageing, obesity and excessive alcohol 
consumption had correlation between knee pain and the study population sample. 
In the year 1988 Ware and Hays conducted a study to know the Prevalence of 
joint-related pain in the extremities and spine in five groups of top athletes. A specific 
self-assessed pain-oriented questionnaire related to the cervical, thoracic and lumbar 
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spine, as well as the various joints was filled out by the athletes and the non-athletes.  
The overall frequency of pain reported by the athletes during the last week/last year was 
as follows; cervical spine 35/55%; thoracic spine 22/33%; lumbar spine 50/68%; 
shoulder 10/21%; elbow 7/7%; wrist 7/8%; hip 15/23%; knee 22/44% and ankle 
11/25%.The study concluded that there was no statistically significant difference in 
prevalence of pain in the neck, spine and joints between top athletes in different sports 
or between athletes and non-athletes. Spinal pain was also correlated to pain in the 
shoulders, hips and knees.  
Literature Related to Joint Pain Reduction Strategies 
 
A McGill’s pain questionnaire administered to assess the pain level in both the 
experimental and control group before and after cold application, in a study conducted 
by Minton (2009), on general principles and practical application of cold in knee joint 
pain.The study includes 60 samples, 30 in control and 30 in experimental groups. The 
intervention given for 5 – 10 minutes for the experimental group of patients and the 
Study findings concluded increase in threshold of pain and physiological changes and it 
may be used as short or long term therapy”. 
A sample was done to select 93 participants in a parallel, single blind, placebo 
controlled, multi center trail to evaluate the efficacy of continous low level kinesthetic 
therapy for treatment of knee joint pain conducted by Larca (2008). The 93 participants 
were divided into two groups 47 in experimental 1 and 49 in experimental 2 groups. The 
pain levels were assessed by using the McGill’s pain rating scale among both 
experimental 1 & 2 before after the administration of intervention. The study findings 
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revealed that kinesthetic was not efficacious for treatment of knee joint pain than the 
reflexology.   
The selected 21 subjects between 60 – 80 years of age were studied using a 
comparative study in a study conducted by David (2007) on the effect of an ice wrap or 
reflexology on blood flow and bone metabolism in knees. The intervention is applied to 
the both the groups for 15 minutes with the different interventions for both experimental 
1 & 2 groups. The pre and post test assessment for both the control and experimental 
group was done. After this application, there was a decreased arterial flow. This study 
thus provides a scientific rationale for benefits of ice wrap and reflexology. This study 
findings reveals that reflexology is most effective treatment than the ice wrap therapy. 
An experimental study was conducted by Lang (2006) to determine the efficacy 
of chiropractic manual flexion and reflexology application for the treatment of knee 
joint pain. The samples of 252 patients were included in treatment.  In which the both 
intervention are administered to both the control and experimental groups are 
alternatively administered with the treatment the pain was assessed by using visual 
analog scale in both the experimental 1 & 2 groups .The results concluded that the 
chiropractic manual flexion combined with reflexology is more effective for knee joint 
pain.  
In 2005 Nadler conducted a comparative study on effectiveness of 
transcutaneous electrical nerve stimulation, electro acupuncture and the reflexology for 
knee joint pain for a sample of 90 in which 30 in group 1 , 30 in group 2 and 30 in 
group 3 of experimental groups .It was given in  two times a day for 15 days ,By using 
numerical pain rating scale pre and post test for the three experimental groups with 
separate intervention was assessed and the level of satisfaction of the patients about 
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therapy given is assessed by using the satisfactory rating scale on the type of the 
therapy. The results concluded that the reflexology is effective in reducing knee joint 
pain. 
Gambles et al (2002) conducted a prospective randomized, parallel, placebo 
controlled, multicenter clinical trial to evaluate the efficacy and safety of low level heat 
wrap therapy on 76 patients. In this study heat wrap therapy used for 20 minutes two 
times a day and the pre and post test pain levels are assessed by using numerical pain 
rating scale. The effectiveness is compared with the reflexology in the same way. The 
results concluded than use of heat wrap therapy use of reflexology provided effective 
pain relief and muscle stiffness.  
A comparative study was conducted by Stoller (2000) to compare the efficacy of 
methods for cryo electro pulse and reflexology in 132 patients with knee joint pain 
assessed by using visual analog scale in pre and post test assessment of both control and 
experimental group of patients and by using systemic random sampling in which the 66 
in experimental 1 group and 66 in experimental group2. The study findings revealed 
that use of reflexology was effective than the use of cryo electro pulse was effective in 
reducing knee joint pain. 
A Systemic random sampling technique was used to select 60 samples in an 
experimental study conducted by Twomey (1987) Manual therapy, with its emphasis on 
joint movement and exercise, has become increasingly important for the treatment of 
pain and dysfunction of the musculoskeletal system. The 30 samples are selected and 
were administered with manual therapy and the other 30 control group samples were 
observed for movement and pain level. Results showed that manual therapy is effective 
in the patients with pain and discomfort. Explanations are provided to enable an 
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understanding of the success of intensive physical therapy for chronic back pain and for 
manipulation in the treatment of the acute painful locked back..           
Literature Related to Reflexology in Different Types of Pain 
 
A descriptive study was conducted in Hong Kong by Chua - -Miranda et.al 
(2010). An effectiveness of reflexology to reduce distress among urological patients. 
The authors described distress as a combination of four main factors: pain, physical 
discomfort, emotional discomfort, and fatigue. A total of 251 patients were allocated to 
non - randomized single pre - post study over a three year period. The analysis of the 
data showed a statistically significant reduction in patient-reported distress for all four 
measures: pain (F = 638.208, p = .000), physical discomfort (F = 742.575, p = .000), 
emotional discomfort (F = 512.000, p = .000), and fatigue (F = 597.976, p = .000). This 
reduction in patient distress was observed regardless of gender, age, ethnicity, or 
urological type of pain.  
Smith  (2009) conducted an experimental study in 25 metastatic cancer patients 
who were randomized by using systematic random sampling in telephone survey of 19 
repetitive users of reflexology. The satisfactory levels of 19 repetitive users which was 
revealed by using the satisfactory rating scale on reflexology developed by investigator. 
The authors examined reflexology values, which attract repetitive users. The authors 
identified six valued elements of reflexology the patients valued the most: time for care 
and personal attention, engaging and competent therapists, trust partnership, holism and 
empowerment, effective touch, and enhancing relaxation. By this author concluded that 
reflexology has beneficial effect in pain reduction in metastatic cancer patients. 
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A Sample of 58 patients of abdominal pain patients were selected as in a Korean 
study conducted by Chang and Chen (2008)  to investigate the effectiveness of 
reflexology on abdominal pain, anxiety and depression among 58 patients with terminal 
cancer. 28 patients were assigned to clinical group which received the Aroma massage 
while 30 patients were assigned to control group which received regular massage with 
almond oil. A McGill’ S pain rating scale was used to assess the pre and post test level 
of pain perception in both the control and clinical group of patients. The authors 
concluded that subjects from clinical group showed significant improvements in pain 
intensity (t=3.52, p=0.001) and depression (t=-8.99, p=0.000).  
In the year of 2006 a study conducted by Anis et al related to the reflexology and 
its biochemical effects on CNS function, because it increases the dopamine level, which 
helps improve mood and decreases anxiety. An experimental study is conducted in leg  
to determine the pain perception levels. In this study 60 samples were taken in which 30 
are in control and 30 were in experimental group. Intervention is given for 15 minutes 
and by using facial pain rating scale the pain levels were assessed before and after 
reflexology. This study was concluded by saying reflexology has the pain relieving 
effect by activating endorphins in our body. The author also pointed out that reflexology 
increases the lymphocyte count and stimulates natural killer production which is very 
important factors in the recovery patients. 
A clinical study was conducted by Pagan and pauly (2005) on 230 subjects 
experiencing pain triggered by cancer. For four weeks the authors registered a daily 
dosage of NSAID consumed by the post -operative patients while they received regular 
massage treatments. Before to massage treatment the pre test assessment done by using 
the numerical pain rating scale and then the intervention is given for two times a day 
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and post test assessment was done by using the numerical pain rating scale. The study 
showed a significant decrease in the daily usage of medication while reflexology was 
performed. The authors also registered lowered blood pressure, respiratory rate, and 
heart rate.  
Zhi-xian and Zhang, (2005) studied on effects of reflexology on pain intensity, 
anxiety, and physiological relaxation over a 16- to 18-hour period in 30 lung cancer 
patients with bone metastases. Reflexology was shown to have and long-term benefits 
on level of pain and anxiety. The most significant impact occurred 15 minutes after the 
reflexology intervention. The McGill’ S pain questionnaire was used to assess the pre 
and post test levels of the pain perception by clients. The author concluded that 
reflexology therapy can assist health care providers to control pain and anxiety as an 
additional tool along with pharmacological treatment. This intervention can also be 
practiced in the community health setting, old age homes by the therapist. 
Numerical pain rating scale (standardized tool) is used to assess the pre and post 
test levels of pain perceptions in both the control and experimental group of patients.  by 
Chorus  et al (2003) and discussed therapeutic modality reflexology has its limitations, 
but frequently patients receive very conflicting information about its health benefits. In 
this cross sectional study conducted for 100 samples in which 50 samples in 
experimental and 50 in control group, the result showed that experimental group people 
had shoulder pain reduction. Some healthcare providers promote reflexology, while 
other see it as contraindication .The absence of a unified view contributes greatly to the 
misunderstanding among patients, and within the medical community as well as 
between patients and healthcare providers.   
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Literature Related to Reflexology in Reduction of Joint Pain 
A cross sectional study conducted by Jianwen et al (2009) in treating of 
proliferative gonitis with reflexotherapy combined with Tui-na on local acupoints. 57 
cases with pain and stiffness in the knee joints were selected and 34 cases in 
experimental group were given daily foot reflexology treatments for 30 days along with 
tuina massage (called "local massage"). Twenty three cases in the control group were 
given only the tuina massage. The study result showed that the experimental group had 
96.49 percentage in rate of effectiveness and the control group had 78.26percentage.  
The study concluded that reflexology had a positive effect in reducing pain and stiffness 
in the knee joint than tui – na. 
Numerical pain rating scale (0 -10) is used as the tool by Currin and Meister 
(2008) to assess the pain levels and a questionnaire of nursing care to assess the nursing 
practice in this study and the study was conducted on 45 patients in Korea on the effect 
of hand reflexology on joint pain, skin temperature and nursing practice, applied to in-
patients in the clinical setting. An experimental approach is used in which 25 in control 
and 20 in clinical group was selected by using systematic random sampling. Five minute 
hand reflexology therapy was applied to both hands of participant by two research 
assistants at the same time. The findings showed that after receiving hand reflexology 
therapy, the subjects showed significant pain relief (t =- 4.94, p =. 0001), improvement 
in feeling, and an increase in skin temperature, thereby suggesting hand reflexology as 
an excellent method to reduce joint pain. 
Poole et al (2007) conducted an observational study to identify the effect of 
reflexology on knee joint pain and quality of life (QoL) in a patient with rheumatoid 
arthritis (RA). Using an observational case report, a 6-week course of reflexology 
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treatments were given to a patient who had Rheumatoid Arthritis. Perceived pain and 
QoL were assessed, by using the knee joint pain disability questionnaire (KJPDQ) and 
the Rheumatoid arthritis quality of life questionnaire (RAQoL). The RAQoL scores 
demonstrated no significant change throughout the duration of the investigation, 
suggested that the patient's QoL did not change during or at the end of the 6-week 
course of reflexology. Scores from the KJPDQ indicated reflexology was associated 
with a reduction in knee joint pain described by the subject. The result showed that 
reflexology had a valuable addition in the management of knee joint pain with 
Rheumatoid arthritis. 
An experimental study was done in Bangkok by Bergm et al (2007) to examine 
the effects of reflexology on the levels of pain in postoperative joint surgery patients. 
The sample consisted of 30 post-abdominal surgery patients who were randomized into 
2 groups – experimental and control. The study employed a simple cross-over design 
and used the manual of hand reflexology which is an instrument for recording patient’s 
personal information, assessing pain perception, satisfaction questionnaires and 
patient’s opinions. Vital signs and pain scores before and immediately after the 
intervention at day 1 and 2 postoperative were assessed. Data were analyzed using 
ANOVA and ANCOVA. Findings revealed significantly lower mean pain score in post 
abdominal surgery patients after receiving true and mimic reflexology at p<0.05. So the 
study concluded that reflexology is considered as a complementary alternative in 
nursing practice for reducing pain in post-joint surgery patients. 
 
Reflexology was found to be an effective technique used to reduce pain levels in 
old age population of 2,297 clients in an experimental study conducted by Wilkinson et 
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al (2006). A McGill’s pain questionnaire about pain, socio-demographic characteristics 
and abdominal circumference measurement were used for data collection.  Unadjusted 
and adjusted odds ratio ad 95 percentage were estimated by using backward stepwise 
logistic regression. The intervention of reflexology is given for 15 minutes and pre test 
and post test pain levels were assessed which revealed the significant reduction in pain 
level (F= 312.45, p = .001) of intervention group showed highly significance. 
Jullie (2006) a study was conducted in Stockport, England, on the effect of foot 
reflexology on patients' perception of care following knee joint pain as day care 
patients. This randomized-controlled study employed a sample of 59 women who 
underwent knee joint and were randomly allocated into two groups. The experimental 
group received a foot reflexology and analgesia post-operatively, whilst the control 
group received only analgesia post-operatively. Pre and post test conducted for both the 
control and experimental group by using a questionnaire was used to assess pain levels 
and analgesia taken. The findings showed a significant difference in the mean pain 
scores experienced by the two groups, such that the experimental group consistently 
reported less pain following a foot reflexology than the control group. 
The effectiveness of kinesthetic therapy and reflexology was compared by 
Maccason (2005) between two groups. 50 groups were given kinesitherapy and other 
group was given reflexology. The intervention of reflexology given for 15 minutes 
second hourly four times a day for experimental group1 and kinesthetic therapy given 
for 15 minutes second hourly four times a day for experimental group 2. The pain levels 
were assessed using numerical pain rating scale in both the control and experimental 
group before and after reflexology. The investigator concluded that reflexology reduce 
joint pain more than kinesthetic therapy. 
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Jithendar (2004) conducted a study to assess the treatment of knee arthralgia 
with foot reflexo-therapy. Totally 17 samples were taken in that eight females and nine 
males age 50 to 80 years old. Foot reflexo-therapy treatment was given 30 - 45 minutes 
daily for 10 times. Arthralgia (joint pain) was caused by trauma in 5 cases, and by 
arthritis in 12 cases. Results show that eleven patients (64.71%), including the 5 trauma 
caused cases completely recovered. Four patients (23.53%) improved. Two patients 
(11.76%) were unaffected. The results suggested that reflexology has a positive effect in 
reducing knee arthralgia. The pain level assessed using numerical pain intensity scale. 
Sixty-one patients were randomly sampled into two groups in a study conducted 
in 2002 by Ross et al conducted a study on effects of reflexo therapy to investigate its 
efficacy as an adjuvant therapy in relieving pain and anxiety among postoperative 
patients with joint cancer.   Patients in the intervention group received the usual pain 
management plus 20 minutes of foot reflexo therapy during postoperative days 2, 3, and 
4 for joint pain patients. A randomized control trial was done in Taipei; Taiwan on 
Patients in the control group who received the standard usual pain management. The 
short-form McGill Pain Questionnaire, Visual Analogue Scale for pain and the Hospital 
Anxiety and Depression Scale were used to assess the data. Results indicated that less 
pain (P < .05) and anxiety over time were reported by the intervention group compared 
with the control group. 
 
In 1979 another study was conducted in Rochester, USA by Abdella et al to 
determine the effect of foot reflexology on pain management for joint surgery patients. 
One hundred and sixty patients were sampled in which 80 in experimental and 80 in 
control group. A numerical pain rating scale of 0 to 10 (0 = no pain, 10 = worst possible 
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pain) was used to assess pain scores pre- and post- the intervention ,  given second 
hourly four times a day conducted for 4 week. Findings indicated that patients receiving 
the therapy had significantly decreased pain scores after reflexology (p ≤ .001, which is 
statistically significant). Hence it was concluded that foot reflexology therapy may be an 
important additional pain management component of the healing experience for patients 
after joint surgery. 
 
Summary 
This chapter has dealt with the review of literature related to the problem stated. 
The literatures presented here were extracted from 25 primary and 7 secondary sources. 
It has helped the researcher to understand the prevalence and impact of the problem 
under study. It has also enabled the investigator to design the study, develop the tool, 
and plan the data collection procedure and to analyze the data.  
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CHAPTER III 
RESEARCH METHODOLOGY 
 
The methodology of the research study is defined as the way the data are 
gathered in order to answer the questions to analyze the research problem. It enables the 
researcher to project a blue print for the research undertaken. The research methodology 
involves a systematic procedure by which the researcher had a start from the initial 
identification of the problem to its final conclusion. According to Abdella (1979), 
research methodology involves the systematic procedure by which the researcher starts 
from the time of initial identification of the problem to its final conclusion.   
 
 This chapter deals with a brief description of different steps undertaken by the 
researcher for the study. It involves research approach, research design, setting, 
population, sample and sampling technique, sampling criteria, selection and 
development of the instruments, validity and reliability of the instruments, pilot study, 
data collection procedure and plan for data analysis. The present study is conducted to 
assess the effectiveness of reflexology upon joint pain among arthralgia patients.  
 
Research Approach 
 
  According to Polit and Beck, (2008), an experimental research is an extremely 
applied form of research and involves finding out how well a programme, product, 
practice or policy is working. Its goal is to assess or evaluate the success of the program. 
An experimental research is generally applied where the primary objective is to 
determine the extent to which a given measures meets the desired results.  The 
investigator found that evaluative approach is the scientific investigation in which 
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observations are made; data is collected according to a set of defined criteria of the 
study. The observable changes are that which takes place under controlled conditions.  
In this study the researcher wants to assess the effectiveness of reflexology upon joint 
pain among arthralgia patients and uses experimental approach.  
 
Research Design 
 
A research design is the most important methodological design that a researcher 
works in conducting a research study (Polit & Hunglar 2006). It helps the investigator in 
the selection of the subjects, manipulation of the independent variables and observation 
of the type of statistical method to be used to interpret the data. 
 Pretest posttest design, which is true experimental in nature, is adopted to 
conduct the study. In this study, the investigator done pre test for selected arthralgia 
patients, and researcher manipulated the independent variable,  
The research design is represented diagrammatically as follows 
Pretest post test design – time series design 
R  01 × 02, 03 × 04, 05 ×06, 07×08 
R      01 – 02, 03 – 04, 05 - 06, 07 - 08 
X – Intervention for      
O1 – First observation pretest to assess the pain level among the arthralgia patient in 
experimental and control group.   
O2 – First observation posttest to assess the pain level among the arthralgia patient in 
experimental group it is done immediately after the first time administration of 
reflexology for 15 minutes. In control group it is observed 15 minutes after the first 
pretest.  
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O3 – Second observation pretest to assess the pain level among the arthralgia patient in 
experimental and control group for second time 2 hour after 1
st
 foot reflexology and 5 
minutes before second time administration of reflexology.   
O4 – Second observation posttest to assess the pain level among the arthralgia patient in 
experimental group done immediately after the second time administration of 
reflexology for 15 minutes. In control group it is observed 15 minutes after the second 
pretest.   
O5 – Third observation pretest to assess the pain level among the arthralgia patient in 
experimental and control group for third time 2 hour after 2
nd
 foot reflexology and  
before third administration of foot reflexology.   
O6 – Third observation posttest to assess the pain level among the arthralgia patient in 
experimental group done immediately after the third time administration of reflexology 
for 15 minutes. In control group it is observed 15 minutes after the third pretest. 
O7 – Fourth observation pretest to assess the pain level among the arthralgia patient in 
experimental and control group for fourth time 2 hour after 3
rd
 foot reflexology and 
before fourh administration of foot reflexology.   
O6 – Fourth observation posttest to assess the pain level among the arthralgia patient in 
experimental group done immediately after the fourth time administration of 
reflexology for 15 minutes. In control group it is observed 15 minutes after the fourth 
pretest. 
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         Figure: 2 Schematic Presentation of the Research Design 
 
 
 
 
Fig. 2 Schematic Representation of Research Design 
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Variables 
An abstract concept when defined in terms that can be measured is called a 
variable. Variables are characteristics that vary among the subjects being studied. 
Independent variable 
The independent variable of the study was reflexology given fifteen minutes, 
four times daily for 30 patients. 
Dependent variable 
It was the level of joint pain among the patients before and after the 
administration of the reflexology. 
Attribute variable  
It included the demographic variables that consist of age, gender, religion 
marital status, educational status, type of family, area of residence, occupation and type 
of work and selected clinical variables consists of history of fall, surgery, duration of 
period of illness, clinical diagnosis, treatment, route of administration, use of non 
pharmacological measure, presence of co – morbid illness which influence joint pain. 
 
Research Setting 
 
The physical location and condition in which data collection takes place in a 
study is the research setting (Polit, 2008) 
The present study was conducted in the SV old age home, Chennai. It has 
sophisticated institutional facilities and also full furnished accommodation for 250 
member’s old age in the setting similar to the home or residence. 
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Population 
 
According to Polit (2006) a population is an aggregate of totality of all subjects 
who possess some common characteristics. The target population is the group of 
population that the researcher aims to and the study findings whom will be generalized. 
The target population of the present study was arthralgia patients (above 65 years of 
age). Accessible population is the population that the researcher aims to study. In this 
study, the accessible population compromise of 120 arthralgia patients (above 60 years 
of age), in SVold age home, Chennai. 
 
Sample 
 
According to Polit and Beck (2008) sample is a subset of population, selected to 
participate in the study. A sample of 60 arthralgia patients who has joint pain and 
meeting the inclusion criteria were selected for the study, 30 in control group and 30 in 
experimental group. 
 
Sampling Technique 
 
  Sampling is the process of selecting a portion of the population to represent the 
entire population (Polit, 2008). The participants of arthralgia patients in SV old age 
home were selected by administering pre test pain level assessment by numerical pain 
rating scale from this the samples of the present study were selected by probability 
systemic sampling technique in which the participants are selected from population at 
fixed intervals i.e. 2
nd 
person of every desired sample size (60) who fulfilled the 
sampling criteria. The 60 participants were divided into two groups 30 in experimental 
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and 30 in control group by using lottery method the initial 30 odd numbers were 
selected in control and remaining 30 members were selected for experimental group. 
K = total samples / desired sample size = 120 / 60 = 2 
 
Sampling Criteria 
Inclusion Criteria 
The study includes elderly who were 
  admitted in old age homes Chennai. 
 admitted during data collection. 
 experiencing mild, moderate and severe arthralgia pain. 
 with or without pain medication. 
 who can understand Tamil / telugu / English / hindi. 
Exclusion Criteria 
The study excludes patients 
 who cannot understand Tamil/ Telugu/ English / Hindi 
 not willing to participate in the study. 
 with neurological conditions.  
 who are seriously ill.                       
 
Selection and Development of Study Instruments 
 
As the study aimed to evaluate the effectiveness of reflexology upon joint pain 
among arthralgia patients the data collection tool was prepared by the investigator after 
a thorough review of literature and experts suggestion. The instruments used in this 
study were Demographic variable Proforma, Clinical variable Proforma, 0-10 
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Numerical pain rating scale, Satisfaction rating scale on reflexology of the arthralgia 
patients regarding the intervention that was developed by the investigator. 
 
Demographic variable proforma of arthralgia patients 
Demographic variable proforma consists of age, gender, religion marital status, 
educational status, type of family, area of residence, occupation and type of work. 
 
Clinical variable proforma regarding of arthralgia patients 
Clinical variables proforma consists of history of fall, surgery, duration of period 
of illness, clinical diagnosis, treatment, route of administration, use of non 
pharmacological measure, presence of co – morbid illness and information regarding 
reflexology. 
Structured pain assessment tool for joint pain 
 It is a 0 – 10 numerical pain rating scale used by the investigator to assess the 
level of pain perception of the participants regarding the reflexology. 
 
  Mild pain     very severe pain 
Score Interpretation 
1 -3       - Mild pain 
4 – 6        -  Moderate pain 
   7 - 10      -  Severe pain 
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Level of satisfaction rating scale on reflexology 
  This rating scale was designed by the investigator to assess the level of 
satisfaction of the participants regarding the reflexology. Based on three aspects i.e. 
regarding 
administration - 33.3% (Giving reflexology, Frequency, Application and Easy use) 
physiological factor  - 33.3 % (Reduction of pain , Promoting relaxation of muscles , 
    Use of best method , Promoting sleep)  
psychological factor   - 33.3 % (Help in diversion of mind , Promoting relaxation of 
    mind, Increase in coping ability , Minimizing frustration) 
Score Interpretation  
 10 - 22 - Dissatisfied 
 23 - 35 - Satisfied 
36- 48     -         Highly satisfied 
 
Psychometric Properties of Study Instruments 
Validity of the Study Instrument 
Content validity is the degree to which an instrument measures what it is 
supposed to measure. Content validity is the sampling adequacy of the content being 
measured (Polit 2006). Content validity of the tool was obtained by getting opinion 
from experts in the field of nursing. Based on their suggestions, the investigator 
modified the item and finalized the tool for the study. 
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Reliability of the Instrument 
 
Reliability of an instrument refers to the accuracy and consistency of the 
measuring tool. It refers to the extent to which the same results are obtained on repeated 
administration of the instrument. The reliability of the tool was elicited by using split – 
half technique for satisfactory rating scale and for 0 -10 numerical pain rating scale 
reliability elicited by using test retest method .The result showed that the tool was 
highly reliable. 
0 – 10 numerical pain rating scale – 0.78 (p = < 0.001) {test- re test method} 
 Satisfactory rating scale on reflexology –   0.84          {split half method} 
 
Pilot Study 
 
           Polit (2006) stated that, Pilot study is the miniature of an actual study, in which 
the instruments are administered to the subjects drawn from the same population. The 
purpose is to find out the feasibility and practicability of the study and to finalize the 
tools. And the tools will be modified if required. Pilot study was conducted with total 
10% of population. 
 
A pilot study was conducted on arthralgia patients after obtaining oral 
permissions from the authorities of SV old age home, Chennai. The samples were 
chosen by systemic random sampling technique. The pilot study was conducted in SV 
old age home at Chennai from 26.11.2012 to 30.11.12. Six patients with in control and 
six patients for experimental were selected as study participants. Pre test assessment 
done by using demographic variable proforma, clinical variable proforma, and 
numerical pain rating scale for experimental and control group. The intervention was 
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given for experimental group after getting consent from the participants for15 minutes 
for four times a day second hourly. The pre test and post test assessment was 
administered before and after the reflexology immediately  every time for four times a 
day by using numerical pain rating scale and satisfactory rating scale on reflexology 
given at last intervention of the day to the  experimental clients which is developed by 
the investigator. In control post assessment was done each time administration of 
reflexology after 15 minutes. The pain levels of control and experimental group 
compared for the effectiveness of the intervention.  The pilot study analysis shows that 
there is significant improvement in the pain levels as evidenced by the‘t’ value 10 at p < 
0 .05. So after the study, it was found to be feasible and effective and the study 
instruments were found to be appropriate. 
 
Intervention Protocol 
 
 The intervention was done in the morning 10 am to 5pm for 4 patients per day, thus 
for 30 patients within 2 weeks. It is given for 15 minutes second hourly four times a 
day reflexology was given. 
 Informed consent is obtained from the patient after completely explaining about the 
procedure. 
 Asked the patient to wash their feet with soap and rinse it with water. 
 Patient is asked to take the comfortable position (sitting/lying). 
 Investigator also takes the appropriate position (sitting) by placing the chair near to 
the patient. 
 Inspected for any cuts or broken skin and wiped the feet with the towel to dry the 
feet. 
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 Relaxation techniques like thumb walking range of motion exercises were taught to 
make the patient relax and asked come back to comfortable position. 
 Stroke and Pressure given not more than 15 minutes at the pressure points i.e. in 
between the toes, starting from the left to the right by the fingers of the investigator 
at the sole area.  
 The pressure applied till the patient tolerance level to the sole area. 
 Patient is asked to relax for 15 minutes by lying in flat position on the bed. 
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Protection of Human Rights 
 The study was conducted after obtaining clearance from Ethical committee, Apollo 
hospitals, Chennai and permission from the Research and Medical guide. 
 Consent was obtained from all the participants before the data collection. 
 Confidentiality was maintained throughout the study. 
 
Data Collection Procedure 
 
The data collection procedure is gathering of information needed to address a 
research problem. Prior to data collection permission was obtained from the concerned 
authority to conduct the study. SV old age home is an institution providing professional 
care in the setting similar to their residence for the elderly people who are aged 60years 
or more. The participants of arthralgia patients in SV old age home were selected by 
administering pre test pain level assessment by numerical pain rating scale from this 
120 arthralgia patients the samples of the present study were selected by probability 
systemic sampling technique in which the participants are selected from population at 
fixed intervals i.e. 2
nd 
person of every desired sample size (60) who fulfilled the 
sampling criteria. The 60 participants were divided into two groups 30 in experimental 
and 30 in control group by using coin method. From every study participant consent 
was obtained. They were explained about the procedure method, benefits and the effect 
of the intervention. Pre test assessment done by using demographic variable proforma, 
clinical variable proforma, 0- 10 numerical pain rating scale for control and 
experimental group the pretest assessment is repeated for every time before 
administration of reflexology for experimental group. Experimental group (30members) 
of people were administered with 10 – 15 minutes  interval for four times a day second 
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hourly reflexology by the investigator on the foot of arthralgia clients at sole of foot 
through application of the strokes and pressure at the pressure points. The post test 
assessment was done in experimental group every time immediately after the 
administration of reflexology and level of satisfaction on reflexology was given to the 
clients at the last intervention which is developed by investigator. In control group 
pretest and post test assessment was done after 2hrs without giving reflexology. The 
collected data were organized and planned for an analysis. 
 
Problems Faced During Data Collection 
The problems faced during the process of this study were, 
 The number of clients willing to participate is comparatively less. 
 Some clients expressed that the duration is shorter. 
 
Plan for Data Analysis 
         Data analysis is the systemic organization and synthesis of research data and 
testing of research hypothesis by using obtained data (Polit, 2006). The data will be 
analyzed with the help of descriptive statistics like mean, percentage, standard deviation 
and inferential statistics like paired “t” test and chi-square. The association between the 
demographic variables and other variables were analyzed with the help of chi-square 
test. 
 
 
 
 
 
 43 
 
Summary 
 
This chapter deals with the selection of research approach, research design, 
setting, population, sample and sampling technique, selection and development of 
instruments, validity and reliability of the instruments, pilot study, interventional 
protocol, data collection and plan for the data analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Chapter IV 
Analysis and Interpretation 
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CHAPTER IV 
ANALYSIS AND INTERPRETATION 
 
Data was collected from arthralgia patients with joint pain at SV old age home 
Chennai – 06, among them 30 in control group and 30 in experimental group to 
determine the effectiveness of reflexology. The data were analysed according to the 
objectives and hypothesis of the study.  
 
The data was analysed, tabulated and interpreted using descriptive and 
inferential statistics. 
 
Organisation of the Findings 
The findings of the study were organized and presented under the following heading:  
 Frequency and percentage distribution of demographic variable in the control and 
experimental group of arthralgia patients. 
 Frequency and percentage distribution of clinical variable in the control and 
experimental group of arthralgia patients. 
 Frequency and percentage distribution of pain perceived before and after 
reflexology in control and experimental group of arthralgia patients. 
 Comparing of mean and standard deviation of pain perception by control and 
experimental group of arthralgia patients. 
 Dimension wise frequency and percentage distribution of level of satisfaction of 
arthralgia patients in the experimental group regarding reflexology upon joint pain. 
 Association between the selected demographic variables and pain perception of 
arthralgia patients in control group. 
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 Association between the selected demographic variables and pain perception of 
arthralgia patients in experimental group. 
 Association between the selected clinical variables and pain perception of arthralgia 
patients in control group. 
 Association between the selected clinical variables and pain perception of arthralgia 
patients in experimental group. 
 
 46 
 
Table 1 
Frequency and Percentage Distribution of Demographic variables (Gender, 
Religion, Type of family, Area of Residence, Occupation, Type of Work) in the 
Control and Experimental Group of Arthralgia Patients.                        
  
 
Demographic variables 
Control group 
( n=30) 
Experimental group 
(n=30) 
n p n p 
Gender      
Male  9 30 8 36 
Female  21 70 22 74 
Religion      
Hindu  16 53.3 30 100 
Muslim 7 23.3 - - 
Christian  7 23.3 - - 
Others  - - - - 
Type of family     
Nuclear  15 50 26 87 
Joint  14 47 4 13 
Extended  1 3 - - 
Area of residence       
Urban  16 53 15 50 
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Semi urban  8 27 9 30 
Rural  6 20 6 20 
Corporation \ 
municipality 
- - - - 
Occupation     
Employed  11 37 6 20 
Unemployed  19 63 24 40 
Type of work     
Heavy  15 50 13 43 
Moderate  8 27 15 50 
Sedentary 7 23 2 7 
 
 The data in table 1 reveal that significant number of the arthralgia patients were in 
the age group of 70 – 80 years (43%, 47%), most of them were female (73%, 
45%),majority were belonging to nuclear family (87%,60%), most of them were Hindus 
(100%,87%), most of them were residing in urban area (53%,50%), majority of them 
were widows (63%,56%), majority of the them were educated  (63%,40%), most of the 
patients were un employed (83.33%,66.7%) and among employed most of them were 
heavy workers  (50% ,43%) in control and experimental group respectively. 
 In Fig: 3 it is depicted that significant members in experimental (43%) and 
control (47%) group belong  to the age group of 70 -80 years. 
 Fig: 4 reveals that most of the patients were married in experimental (60%) and 
control (47%) group. 
 Fig: 5 Interprets that most of the patients were not educated in experimental 
(63%) and control (40%) group. 
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Fig. 3 Percentage Distribution of Age Group in Arthralgia Patients 
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Fig. 4 Percentage Distribution of Marital Status in Arthralgia Patients 
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Fig. 5 Percentage Distribution of Education Status in Arthralgia Patients 
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Table 2 
Frequency and Percentage Distribution of Clinical Variable ( History of Fall, 
Surgery, Duration of Period of Illness, Clinical Diagnosis, Treatment, Use of Non 
Pharmacological Measure and Information Regarding Reflexology) in the Control 
and Experimental Group of Arthralgia Patients. 
                                                                                                                        
 
Clinical variables 
Control Group 
(n=30) 
Experimental Group 
(n=30) 
n p n p 
History of fall or injury     
Yes  18 60 14 47 
No  12 40 16 53 
Did you undergo any surgeries     
Yes  15 50 17 57 
No 15 50 13 43 
Did you experience joint 
stiffness in the morning 
    
Yes  30 100 6 20 
No  - - 24 80 
Duration of period of illness     
<5years 6 20 8 27 
5 – 10 years 11 37 18 60 
> 10 years 13 43 4 13 
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Did you ever receive information 
regarding reflexology 
    
Yes  2 7 6 20 
No  28 93 24 80 
Clinical diagnosis     
Blood chemistry 11 37 30 100 
Radiological investigation 19 63 - - 
Treatment      
Medical  30 100 6 20 
Surgical  - - 14 47 
Non pharmacological methods - - 10 33 
Use of another non 
pharmacological management 
for joint pain 
    
Yes  30 100 30 100 
No  - - - - 
If yes specify     
Music  4 17 3 10 
Exercise  11 37 11 37 
Distraction  9 3 11 37 
Acupuncture  
Acupressure  
Massage  
5 17 5 16 
- - - - 
10 33.33 - - 
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Yes  30 100 30 100 
No  - - - - 
Duration of co – morbid illness      
<5 years 18 60 14 47 
5 – 10 years 12 40 15 50 
> 10 years - - 1 3 
Treatment for co – morbid 
illness 
    
Yes  20 67 22 73 
No  10 33 8 27 
 
 
The data presented in table 2 Depicts that  majority of the arthralgia patients had 
injury (47% ,60%), had under gone surgeries (57%, 50%),  most of the patients had 
joint stiffness (55%,45%), half of them with period of illness for more than 10 years 
(50%, 33.33%), and for all the patients clinical diagnosis is made through radiological 
investigation (100%,63.3%), Few were on analgesic treatment (37%,53%), and few 
were taking non pharmacological treatment like exercise (37%,36.66%), most of the 
patients have the co – morbid illness (57% ,33%), for the duration more than 5 -10 years 
(60%,50%) in control and experimental groups respectively. 
 Fig: 6 Illustrates majority of the patients were taking intramuscular route of 
administration for pain relief in control (57%) and in experimental (53%) 
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 It was depicted from fig: 7 that majority of the patients were having 
cardiovascular problems in control (57%) and in experimental (33.3%) . 
 Majority of the patients were not taking any treatment for pain relief in 
control(63%)and in experimental (37%) were noticed from fig: 8. 
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Fig. 6 Percentage Distribution of Duration of Treatment in Arthralgia Patients 
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Fig. 7 Percentage Distribution of Presence of Co Morbid Illness in Arthralgia Patients 
 57 
 
 
Fig. 8 Percentage Distribution of Route of Administration of Analgesic Medication in Arthralgia Patients 
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Table 3 
Frequency and Percentage Distribution of Pain Perceived by Arthralgia Patients 
Before and After Reflexology in Control and Experimental Group. 
 
(N = 60) 
Pain perceived  Mild Moderate Severe 
n p n p n p 
Control group Pre test - - 10 33 20 67 
Post test - - 15 50 15 50 
Experimental 
group 
Pre test - - 15 50 15 50 
Post test 26 87 4 13 - - 
 
 
The data presented in the table 3 reveals that all the arthralgia patients before 
reflexology in control group (33%, 67%) and experimental (50%, 50%) have moderate 
and severe pain. But after reflexology the experimental group had mild (87%) and 
moderate pain (13%) where as the control group presented the same moderate (50%) 
and severe level of pain (50%).           
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Table 4 
Comparision of Mean and Standard Deviation of Pain Perception by Control and 
Experimental Group of Arthralgia Patients. 
 
                (N = 60) 
Group N M SD ‘t’ value 
Control group 30 8 0.91  
 
27.7* Experimental group 30 3 0.5 
***P<0.001 
 
 The data in the table 4 depicts that the mean and standard deviation of the 
control and experimental group is 8, 0.91, 3 and 0.5 respectively. The‘t’ value of 27.7 is 
highly significant at P< 0.001 level of significance. Which shows that the experimental 
group shows a significant reduction in the level of pain perception after reflexology. 
Hence the null hypothesis H01 is rejected.  
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Table 5 
Dimension Wise Frequency and Percentage Distribution of Level of Satisfaction of 
Arthralgia Patients in Experimental Group Regarding Reflexology upon Joint 
Pain. 
              (N = 60) 
Dimensions High satisfaction Moderate 
satisfaction 
Low satisfaction 
n p n p n p 
Administration 4 100 - - - - 
Physiological aspects 4 100 - - - - 
Psychological aspects 4 100 - - - - 
 
 
The data from the table 5 noticed that all the patients in experimental group of 
arthralgia patients were highly satisfied with the administration (100%), physiology 
factors (100%), and psychological factors (100%) related to administration of 
reflexology. 
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Table 6: 
Association Between the Selected Demographic Variables and Pain Perception of 
Arthralgia Patients in Control. 
 
                                                                                                                     (n= 30) 
 
Demographic variables Pain  levels  χ2 
Upto mean Above mean 
n p n p 
Age in years      
60 - 70 years 2 7 2 7 22.49*** 
(df = 3) 71 – 80 years 5 17 8 27 
81- 90 years 3 10 4 13 
91 – 100 years 2 7 4 13  
Gender       
Male  7 23 3 10 0.9 
(df = 1) Female  17 57 3 10 
Religion       
Hindu  12 40 4 13  
19.37** 
(df= 3) 
Muslim 4 13 3 10 
Christian  6 20 1 3.3 
Others  - - - - 
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Marital status      
Married  8 27 2 7  
Un married 11 37 3 10 12.44** 
Widowed 5 17 1 3 (df = 4) 
Divorced  - - - -  
Separated  - - - -  
Educational status                                                                                                                                                                                                                                                                                                                
Illiterate  11 37 1 3  
Literate  8 27 3 10 10.61* 
Graduate 5 17 - - (df = 3) 
Post graduate 0 - 2 6  
Type of family      
Nuclear  12 40 3 10  
Joint  11 37 3 10 3.76 
Extended  1 3 - - (df =2) 
Area of residence        
Urban  14 47 2 7  
Semi urban  6 20 2 7 3.27 
Rural  4 13 2 7 (df= 3) 
Corporation \ municipality - - - -  
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Occupation      
Employed  8 27 3 10 1.63 
Unemployed  15 50 4 13 (df =1) 
Type of work      
Heavy  11 37 4 13 4.01 
Moderate  8 27 - - (df = 2) 
Sedentary 4 13 3 10  
*P< 0.05, *P< 0.05, **P < 0.1, ***P< 0.001 
 
From the table 6, it could be interpreted that there was a significant association 
between the age of the client, religion, marital status, educational qualification and pain 
perception and no significant association between other demographic variable and pain 
perception in control group. Hence the null hypothesis H02 is partially rejected. 
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Table 7: 
Association Between the Selected Demographic Variables and Pain Perception of 
Arthralgia Patients in Experimental Group. 
                 (n =30) 
Demographic variables Pain  scores χ2 
Upto mean Above mean 
n p n p 
Age in years      
60 - 70 years 3 10 1 3  
71 – 80 years 6 20 7 23 7.62* 
81- 90 years 5 17 2 7 (df = 3) 
91 – 100 years 3 10 3 10  
Gender       
Male  5 17 3 10 0.68 
Female  10 3 12 40 (df = 1) 
Religion       
Hindu  15 50 15 50  
Muslim - - - - 18** 
Christian  - - - - (df = 3) 
Others  - - - -  
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Marital status      
Married  7 23 11 37  
Un married 8 27 1 3 10.42** 
Widowed - - 3 10 (df = 4) 
Divorced  - - - -  
Separated  - - - -  
 Educational status                                                                                                                                                                                                                                                                                                               
Illiterate  9 30 10 30  
Literate  2 7 2 7 4 
Graduate 1 3 3 10 (df =3) 
Post graduate 2 7 - -  
Type of family      
Nuclear  2 7 4 13 0.9 
Joint  10 3 9 3 (df = 2) 
Extended  3 10 2 7  
Area of residence        
Urban  8 27 8 27  
Semi urban  3 10 5 17 2.12 
Rural  3 10 3 10 (df =3) 
Corporation \ municipality - - - -  
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Occupation      
Employed  3 10 3 10 0 
Unemployed  12 40 12 40 (df = 3) 
Type of work      
Heavy  8 27 7 23  
Moderate  4 13 4 13 0.2 
Sedentary 3 10 4 13 (df = 2) 
*P < 0.05, ** P< 0.1, **P < 0.1  
 
Table 7 notifies that there was a significant association between the age, 
religion, marital status and pain perception and no significant association between other 
demographic variable and pain perception in experimental group. Hence the null 
hypothesis H02 is partially rejected.  
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Table 8: 
Association Between the Selected Clinical Variables and Pain Perception of 
Arthralgia Patients in Control Group. 
          (n = 30) 
Clinical variable Pain score levels χ2 
Upto mean Above mean 
n p n p 
History of fall or injury      
Yes 11 37 7 23 0.08 
No 8 27 4 13 (df = 1) 
Did you undergo any 
surgeries 
     
Yes 11 37 4 13 0.40 
No 8 27 7 23 (df = 1) 
Did you experience joint 
stiffness in the morning 
     
Yes 14 47 16 53 0.9 
No - - - - (df = 1) 
Duration of period of 
illness 
     
<5years 6 20 4 13  
5 – 10 years - - - - 0.35 
> 10 years 5 17 6 20 (df = 2) 
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Have you ever received 
information regarding 
reflexology 
     
Yes 5 17 2 7 0.23 
(df = 1) No 14 47 9 30 
Clinical diagnosis      
X –ray 12 40 7 23 0.2 
(df = 1) Blood chemistry 6 20 5 17 
0thers - - - - 
Duration of treatment      
No treatment 10 33 4 13 3.95* 
(df =1) 
> 1 year 11 37 5 17 
Treatment      
Medical 7 23 4 13 2.09 
(df = 2) Surgical 7 23 6 20 
Non pharmacological 
methods 
5 17 1 3  
Route of administration      
Oral 9 30 4 13  
14.68*** 
(df = 2) 
 
Topical application 2 7 1 3 
Intra muscular 8 27 6 20 
Both 1 & 2 - - - - 
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Use of another non 
pharmacological 
management for joint pain 
     
Yes 19 63 11 37 0.94 
(df = 1) No - - - - 
If yes specify      
Music 4 13 1 3  
 
5.45 
(df =5) 
Exercise 8 27 3 10 
Distraction 3 10 5 17 
Acupuncture 4 13 1 3 
Acupressure - - - - 
Massage - - - - 
Presence of co- morbid 
illness 
     
Endocrine 5 17 5 17  
0.82 
(df = 2) 
Cardio vascular 7 23 3 10 
Neurological 6 20 4 13 
Other - - - - 
Nil - - - - 
Treatment for co – morbid 
illness 
     
Yes 8 27 12 40 21.15*** 
(df =1) No 5 17 5 17 
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Duration of co – morbid 
illness 
   ¤   
< 5 years 9 30 9 30 1.06 
(df =2) 5 – 10 years 5 17 7 23 
>10 years - - - - 
*P< 0.05, ***P < 0.001, ***P < 0.001  
 
The table 8, indicated that there was a significant association between the 
duration of the treatment, route of administration, treatment for co – morbid illness and 
pain perception and there was a no significant association between other clinical 
variable and pain perception in control group. Hence the null hypothesis H03 is partially 
rejected. 
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Table 9: 
Association Between the Selected Clinical Variables and Pain Perception of 
Arthralgia Patients in Experimental Group. 
 (n=30) 
Clinical variable Pain score levels χ2 
Upto mean Above mean 
n P n p 
History of fall or injury      
Yes 12 40 2 7 0.52 
No 12 40 4 13 (df =1) 
Did you undergo any 
surgeries 
     
Yes 15 50 2 7 2.94 
No 9 30 4 13 (df  = 1) 
Did you experience joint 
stiffness in the morning 
     
Yes 4 13 2 7 0 
(df = 1) No 16 53 8 27 
Duration of period of 
illness 
     
<5years 7 23 1 3 1.94 
(df =2) 5 – 10 years 13 43 5 17 
> 10 years 4 13 - - 
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Have you ever received 
information regarding 
reflexology 
     
Yes 5 17 1 3 0.75 
(df = 1) No 19 63 5 17 
Clinical diagnosis      
X –ray 24 80 6 20 2 
Blood chemistry - - - - (df = 2) 
Others - - - -  
Duration of treatment      
No treatment 9 30 7 23 0.09 
> 1 year 6 20 8 27 (df = 1) 
Treatment      
Medical 5 16 1 3  
Surgical 12 40 3 10 0.58 
Non pharmacological 
methods 
7 23 5 16 (df =2) 
Route of administration      
Oral 12 40 1 3  
Topical application 3 10 1 3 1.28 
Intra muscular 10 33 3 10 (df = 2) 
Both 1 & 2 - - - -  
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Use of another non 
pharmacological 
management for joint 
pain 
     
 
 
1 
Yes 24 80 6 20 (df = 1) 
No - - - -  
If yes specify      
Music 2 7 1 3  
Exercise 9 30 2 7 3.63 
Distraction 9 30 2 7 (df =5) 
Acupuncture 5 17 - -  
Acupressure - - - -  
Massage - - - -  
Presence of co- morbid 
illness 
     
Endocrine 5 17 1 3  
Cardio vascular 12 40 5 17 10.84** 
Neurological 7 23 - - (df = 2) 
Other - - - -  
Nil - - - -  
 74 
 
 
Treatment for co – 
morbid illness 
     
Yes 10 33 12 40 21.15*** 
No 4 13 14 47 (df = 1) 
Duration of co – morbid 
illness 
     
<5years 7 23 7 23 1.06 
5- 10 years 7 23 8 27 (df = 2) 
>10 years 1 3 - -  
**P< 0.1,  ***P< 0.001 
 
From the table 9, it could be illustrate that there was a significant association 
between the presence of co – morbid illness, treatment of co – morbid illness and pain 
perception and no significant association between other clinical variable and pain 
perception in experimental group. Hence the null hypothesis H03 is partially rejected.  
 
 
 
 75 
 
Summary 
 
This chapter has dealt with analysis and interpretation of the data obtained by the 
researcher. The analysis showed that the post test pain level of patients regarding 
reflexology upon joint pain was improved. The patient satisfaction and patient outcome 
were high in experimental group after the implementation of reflexology. 
 
  
 
 
 
 
 
 
 
Chapter V 
Discussion 
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   CHAPTER V 
DISCUSSION 
 
The discussion in this chapter deals with the various aspects pertaining to the 
study which provides us with adequate information related to reflexology, the symptoms 
and the related factors that are associated with joint pain. An experimental study to 
assess the effectiveness of reflexology on joint pain among arthralgia clients, at selected 
old age homes, Chennai.  
 
Objectives of the Study 
 
1 To assess the level of joint pain before and after reflexology in control and 
experimental groups of arthralgia patients.  
2 To assess the effectiveness of reflexology by comparing the level of joint pain 
before and after reflexology in control and experimental group of arthralgia 
patients.  
3 To determine the level of satisfaction regarding reflexology in experimental 
group of arthralgia patients. 
4 To find out the association between selected demographic variables and the level 
of joint pain before and after reflexology in control and experimental group of 
arthralgia patients.  
5  To find out the association between selected clinical variables and the level of 
joint pain before and after reflexology in control and experimental group of 
arthralgia patients. 
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The discussion is presented as follows: 
The demographic variables, clinical variables, level of joint pain and association 
of selected demographic variables and clinical variables with level of joint pain, and the 
level of satisfaction on reflexology in the experimental group of geriatric clients.   
 
Demographic variables of arthralgia patients 
 The study findings reveal that significant number of the arthralgia patients were in 
the age group of 70 – 80 years (43%, 47%), most of them were female (73%, 
45%),majority were belonging to nuclear family (87%,60%), were Hindus (100%,87%), 
and residing in urban area (53%,50%), majority of them were widows (63%,56%),and 
were educated  (63%,40%), were un employed (83.33%,66.7%) and among employed 
most of them were heavy workers  (50% ,43%) in control and experimental group 
respectively. 
 
It was found that about (47%, 43.3%) of the participants were in the age group 
of 71 – 80 years, this shows that as the incidence of joint pain is high in this age group, 
and since the aging population is constantly growing globally their health is the greatest 
challenge to the health team, so a specialized care (nutritional supplementation, 
exercise) has to be provided to them to prevent the age related functional disabilities. 
This is congruent with the study findings of Steklov et.al (2009) that at 75 – 79 years, 
approximately 100% of men and women show some signs of joint pain. 
Most of the participants (70%, 74%) in control and experimental group were 
female; this data reveals that females are affected more with joint pain, which might be 
due to the hormonal changes during menopause or due to obesity, so it is essential that 
they have to be supplemented with estrogen. 
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Majority of the elderly arthralgia patients were illiterates (40%,60%) in control 
and experimental groups, The major problem in elderly arthralgia patients is lack of 
knowledge regarding the supplemental diet, life style modification and regular 
exercises, So  it is important that education should be given to the elderly to cope up 
with their condition. 
 
As it is a Hindu religious institution all the patients are Hindus. Majority of the 
patients (53% of patients in control group and 50% of patients in experimental group) 
were residents of urban area. So they have easy access to such  institutions. This type of 
institutions can be started in the rural areas also for the easy access and attend to the 
concerns of the elderly people.   
 
Most of the people were unemployed both in experimental (83.3%) and control 
(67.3%) and so they are depended on the others for food and other requirements; 
grouped by which would have caused problems related to the vitamin and mineral 
deficiency that can be corrected with proper supply of the nutrients. 
 
Among the employed all the patients were heavy workers (100%) which lead to 
the problem of the depletion of calcium from bone causing fragility of the bone which 
can fracture easily. Reduction of work and maintenance of  the resting periods improves  
ability and prevents the fracture. 
 
Clinical variables of arthralgia patients 
 
The majority of the arthralgia patients had injury (47% ,60%) , had under gone 
surgeries (57%, 50%),  most of the patients had joint stiffness (55%,45%), half of them 
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with period of illness for more than 10 years (50% ,33.33%),and for all the patients 
clinical diagnosis is made through radiological investigation (100%,63.3%), Few were 
on analgesic treatment (37%,53%), and few were taking non pharmacological treatment 
like exercise (37%,36.66%), most of the patients have the co – morbid illness (57% 
,33%), for the duration more than 5 -10 years (60%,50%) in control and experimental 
groups respectively. 
The fact that most of the patients were injured helps concludes that elderly 
people have more risk of falls and injury due to their degenerative changes in the 
skeletal system for which the safety measures are to be taught to the patients and careful 
observation of the elderly is also necessary. 
 
Most of the patients have had joint stiffness (85%, 15%) in control and 
experimental groups, which means that joint stiffness is one of the most common 
problem in elderly. Half of the patients with period of illness for more than 10 years 
(50% and 33.33%).This shows that presence of co morbid illness worsens the joint 
related problems in elderly. That all the patients (100%) had undergone the radiological 
investigation reveals the foremost important diagnostic measure to observe the changes 
in bone is the radiological studies. 
 It is found that  the long duration treatment for pain relief has no effect in 
control and experimental groups (43%,57%) of arthralgia patients, most of the 
participants (43%, 47%) were receiving intra muscular pain medication which has no 
significant affect on joint pain for which the complementary and alternative therapies 
has to be used as the pain reduction strategies. 
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Majority of the participants (57%, 34%) had co – morbid illness cardiovascular 
problems in both the control group and experimental group of clients which is most 
common in the elderly age advised for life style modification. Prolongation of this co 
morbid illness worsens the condition. Few of the people were taking other 
nonpharmocological measures which had  no effect on the pain relief in compared to 
reflexology. 
 
Comparison of level of pain perception by using mean and standard deviation in 
control and experimental group of patients 
The data depicts that level of joint pain among experimental group in pre test 
was high (M = 7.4, SD = 0.55) in contrast to the post test level of joint pain (M = 3, SD 
= 0.5) which shows a high significance (t=27.7) at p < 0.001 level. Whereas in control 
group the level of pain in joint was almost the same (M = 6.46, SD = 2.10) in pretest 
and post test (M = 8, SD = 0.91) which shows it is not significant. Hence null 
hypothesis H0 1 was rejected. 
The above finding was supported by a study conducted by Sabena (2008) among 
the elderly in rural and urban arears of Haryana who were given reflexology for 15 
days. Thus the health workers should be aware of the benefits of reflexology. This is 
possible by updating the knowledge with the recent studies done by using reflexology. It 
is a commonly used method for treating pain.  
Association between selected demographic variables with level of joint pain of 
arthralgia patients 
There was a significant association between the age of the patient (2 = 7.62, df 
= 3), (p< 0.05) in experimental, (2 = 22.49, df = 3), (p< 0.001) in control,  religion (2= 
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19.37, df = 3) ,(p < 0.1) in control, (2= 18, df = 3), (p < 0.1) in experimental, marital 
status(2= 10.42, df =3), (p<0.1) in experimental , (2= 12.44, df =4), (p<0.1) in control 
and educational qualification (2= 10.61, df =3), (p<0.05) in control with the level of 
joint pain in control and experimental groups of patients. 
The incidence of joint pain is high in this age group, and since the aging 
population is constantly growing globally their health is the greatest challenge to the 
health team, so a specialized care (nutritional supplementation, exercise) has to be 
provided to them to prevent the age related functional disabilities. As it is Hindu 
religious institution all the patients are Hindus. Illiteracy is the major problem in elderly 
arthralgia patients. Due to lack of knowledge regarding the supplemental diet, life style 
modification and regular exercises they suffer very much, so it is important that 
education should be given to the elderly to cope up with their condition. Hence the null 
hypothesis H02 is rejected with regard. 
 
Association between selected clinical variables with level of joint pain 
 There was a significant association between the selected clinical variables such 
as duration of treatment(2 = 3.95,df = 1), ( p< 0.05) route of administration,(2=14.68, 
df=2), ( p < 0.001),presence of co morbid illness(2 = 10.84 , df =1), (p< 0.1), treatment 
of co morbid illness (2 = 21.15 , df = 1), (p< 0.001) with the level of joint pain in 
control and experimental groups of patients. 
And there was no significant association between history of illness, fall history, 
history of surgeries, experiencing any joint stiffness, duration of period of illness, 
clinical diagnosis, and treatment, any other pharmacologic method, treatment for co 
morbid illness and duration of co morbid illness. Hence the null hypothesis H03 is 
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partially rejected. The changes in elderly are due to the degenerative changes; the 
duration of treatment will help to prevent some amount of pain in elderly. Age increase 
which leads to many problems ending with stress related problems.  
 
Level of satisfaction of arthralgia patients 
The data depicted represents that the level of satisfaction for joint pain which 
was measured using rating scale among elderly in the experimental group. The three 
points scale shows that all the participants in experimental group (100%) had high 
satisfaction regarding reflexology in all the three aspects of administration, 
physiological and psychological factors. 
The findings were supported by the study conducted by Sirawal (2003) 
regarding reflexology on knee joint pain among elderly in pune. It is found that 21 cases 
were with joint pain. Reflexology was given for 7 days. The result showed that 
reflexology was effective in reducing joint pain and acceptable by all the arthralgia 
patients. 
This helps the community health nurse to use reflexology as a strategic measure 
to reduce the joint pain. Since the study was conducted in old age homes, and as almost 
all the participants were receptive to the researcher; reflexology can also be used in 
hospital settings and other similar institutions. 
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Summary 
 
This chapter deals with the objectives of the study, demographic variables of 
elderly with joint pain, clinical variables of elderly with joint pain, level of joint pain of 
elderly before and after reflexology, mean and standard deviation of level of joint pain 
among elderly before and after reflexology, association between selected demographic 
variables and level of joint pain of elderly, association of clinical variables and level of 
joint pain of elderly and level of satisfaction on reflexology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Chapter VI 
Summary, Conclusion, Implications 
and Recommendations 
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CHAPTER VI 
SUMMARY, CONCLUSION, IMPLICATION AND RECOMMENDATIONS 
 
This is the most creative and demanding part of the study. This chapter gives a 
brief account of the present study including the conclusion drawn from the findings, 
recommendations, limitations of the study, suggestions for the study and nursing 
implications. 
Summary 
An Experimental Study to Assess the Effectiveness of Reflexology upon Joint 
Pain in Arthralgia Patients at Selected Old Age Homes, Chennai. 
 
The objectives of the study were, 
1. To assess the level of joint pain before and after reflexology in control and 
experimental groups of arthralgia patients.  
2. To assess the effectiveness of reflexology by comparing the level of joint pain 
before and after reflexology in control and experimental group of arthralgia 
patients.  
3. To determine the level of satisfaction regarding reflexology in experimental 
group of arthralgia patients. 
4. To find out the association between selected demographic variables and the level 
of joint pain before and after reflexology in control and experimental group of 
arthralgia patients.  
5.  To find out the association between selected clinical variables and the level of 
joint pain before and after reflexology in control and experimental group of 
arthralgia patients. 
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           Null Hypotheses 
H01     There will be no significant difference in the level of joint pain before and after 
reflexology in control and experimental group of arthralgia patients. 
H02 There will be no significant association between selected demographic variables 
and level of joint pain before and after reflexology in control and experimental 
group of arthralgia patients. 
H03  There will be no significant association between selected clinical variables and 
level of joint pain before and after reflexology in control and experimental group 
of arthralgia patients. 
 
The conceptual framework of the present study is based on king’s goal 
attainment theory. The study variables, reflexology and level of joint pain among 
arthralgia clients were formulated. The level of significance selected was p<0.05. An 
extensive review of literature and guided by experts formed the foundation to the 
development of tool. 
 
An experimental approach was used to achieve the objectives of the study. The 
present study was conducted in SV old age home (control & experimental). The samples 
(60) were randomly (systematic random sampling) selected and assigned to control (30) 
and experimental (30) groups. 
 
The investigator used a demographic variable proforma, a clinical variable 
proforma, pain scale (0 -1 0 numerical pain rating scale) and a rating scale on the level 
of satisfaction on reflexology. The data collection tools were validated and reliability 
was established. After confirming the feasibility and  researchability through pilot 
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study, the data for the main study was collected. The collected data was tabulated and 
analyzed using descriptive and inferential statistics like mean, standard deviation, 
paired‘t’ test and chi – square. 
 
Majority Findings of the Study 
Demographic variables of arthralgia patients 
The study findings reveal that significant number of the arthralgia patients were 
in the age group of 70 – 80 years (43%, 47%), most of them were female (73%, 
45%),majority were belonging to nuclear family (87%,60%), were Hindus (100%,87%), 
and were residing in urban area (53%,50%), majority of them were widows (63%,56%), 
and were educated  (63%,40%), were un employed (83.33%,66.7%) and among 
employed most of them were heavy workers  (50% ,43%) in control and experimental 
group respectively. 
 
Clinical variables of arthralgia patients 
The majority of the arthralgia patients had injury (47% ,60%) , had under gone 
surgeries (57%, 50%),  most of the patients had joint stiffness (55%,45%), half of them 
with period of illness for more than 10 years (50% ,33.33%),and for all the patients 
clinical diagnosis is made through radiological investigation (100%,63.3%), Few were 
on analgesic treatment (37%,53%), and few were taking non pharmacological treatment 
like exercise (37%,36.66%), most of the patients have the co – morbid illness (57%, 
33%), for the duration more than 5 -10 years (60%,50%) in control and experimental 
groups respectively. 
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Level of joint pain among arthralgia clients 
In the control group there was no significant differences in the joint pain levels 
before (M = 6.46, SD =2.10) & after reflexology (M =   8, SD =0.91).In contrast, in 
experimental group the joint pain levels before therapy (M =7.4, SD = 0.55) and level of 
pain (M =3, SD = 0.5) after therapy shows significant difference. The difference was 
found to be statistically significant (t=27.7) at p < 0.001, which attributes to be 
effectiveness of reflexology. Hence the null hypothesis H01 is rejected. 
 
Association between selected demographic variables with level of joint pain of 
arthralgia patients 
 
There was a significant association between the age of the patient (2 = 7.62, df 
= 3), (p< 0.05) in experimental, (2 = 22.49, df = 3), (p< 0.001) in control,  religion (2= 
19.37, df = 3) ,(p < 0.1) in control, (2= 18, df = 3), (p < 0.1) in experimental, marital 
status(2= 10.42, df =3), (p<0.1) in experimental , (2= 12.44, df =4), (p<0.1) in control 
and educational qualification (2= 10.61, df =3), (p<0.05) in control with the level of 
joint pain in control and experimental groups of patients. And there was no significant 
association between the other selected demographic variables with the level of joint pain 
among arthralgia clients in control and experimental group before and after reflexology. 
Hence the null hypothesis H02 is partially rejected. 
 
Association between selected clinical variables with level of joint pain of arthralgia 
patients 
 There was a significant association between the selected clinical variables such 
as duration of treatment(2 = 3.95,df = 1), ( p< 0.05) route of administration,(2=14.68, 
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df=2), ( p < 0.001),presence of co morbid illness(2 = 10.84 , df =1), (p< 0.1), treatment 
of co morbid illness (2 = 21.15 , df = 1), (p< 0.001) with the level of joint pain in 
control and experimental groups of patients, but there was no association between the 
other clinical variables and the level of joint pain among arthralgia patients in control 
and experimental group. Hence the null hypothesis H03 is partially rejected. 
 
Level of satisfaction of arthralgia patients on reflexology 
 
All the participants (100%) expressed high level of satisfaction on reflexology. 
None of the participants expressed low level of satisfaction. 
 
Conclusion 
 
The findings of the study revealed that the reflexology among joint pain was 
effective in treating the pain as a complementary and alternative therapy. This therapy 
can be given by the trained personnel in reflexology among arthralgia clients. The most 
of the elderly people will have the joint pain due the degenerative process in the skeletal 
system. By giving pressure at the reflex points on the foot it is effective in release of 
endorphins and blocks the pain pathways which cause effective pain relief in arthralgia 
clients. 
Implications 
The findings of the study have the following implications in the areas of nursing 
service, nursing education, nursing administration and nursing research. 
 
 
 
 89 
 
Nursing service  
Reflexology is a complementary therapy used to reduce the pain level by giving 
pressure to reflex points by trained personnel. So training to nursing students should be 
provided as daily practiced of care which can be practiced in hospitals, health care 
settings and old age homes. 
This can also be practiced by a nurse independently in community health 
settings as a complimentary therapy. This helps the community health nurse to use 
reflexology as a strategic measure to reduce the joint pain and to gain co operation from 
community. 
 
Nursing education 
With emerging health care trends, nursing education must focus on 
complementary therapy to enhance nursing care. The nursing students should be taught 
on complementary therapy. Therefore the curriculum should incorporate complementary 
and alternative therapies.  
Nurse educators should take initiatives to publish articles in journals related to 
the importance of complementary and alternative therapies used in the treatment of 
arthralgia. 
 
 
Nursing administration 
With technological advances and the ever – growing challenges of health care 
needs, the administrators have a responsibility to provide the nurse with substantive 
continuing education opportunities. This will enable the nurses to update their 
knowledge, acquire special skills to demonstrate high quality care. Nursing 
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administrators should take the initiative in organizing educational programs on 
complementary and alternative therapies for the nursing personnel in the hospital and 
community settings to gain adequate knowledge regarding the management of 
arthralgia. 
Nursing administrators should collaborate with governing bodies in formulating 
policies and protocols to emphasize nursing care of clients with arthralgia, with the use 
of complementary and alternative therapy and plan for man power, money, material 
methods and time to conduct successful and useful educational programmes. 
 
Nursing research 
There is a need for extensive and intensive research in this area. It opens a big 
avenue for innovative methods of arthralgia management, focus on patients interest in 
quality and safety ,so as to generate more scientific database in order to manage 
arthralgia , disseminate the findings of the research through conferences ,  seminars and 
publishing in nursing journals there by promote effective utilization of research findings 
in management of arthralgia, further research is needed to link the use of reflexology in 
various groups of patients and in comparison with other therapies. 
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Recommendations 
 A similar study can be undertaken on a large scale for a more valid 
generalization. 
 A comparative study can be conducted to assess the effectiveness of the 
alternative and complementary therapies. 
 The study can be conducted in different settings. 
 A similar study can be conducted by using cross – over design. 
 A Meta analysis study can be conducted to have the more valid information. 
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APPENDIX XI 
DEMOGRAPHIC VARIABLE PROFORMA FOR ARTHRALGIA PATIENTS 
Purpose 
This Proforma is used by the researcher to collect the information on 
demographic variables such as age, gender, Religion, Marital Status, Educational status, 
Type of family, Area of residence, Occupation, Type of work, and information 
regarding reflexology. 
Instruction 
 Please answer the following questions. This information will be filled by the 
researcher. Please be frank and free in answering these questions. The collected 
information will be kept confidential and anonymity maintained. 
SETTING: 
 
SAMPLE NUMBER: 
1 Age in years  
1.1 60 - 70 years 
1.2  71 - 80 years  
1.3 81- 90 years 
1.4 91- 100years 
 
2. Gender 
1.1 Male 
1.2 Female 
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   3. Religion 
1.1   Hindu 
1.2   Muslim 
1.3 Christian 
      1.4 Others 
 
4. Marital Status 
  1.1 Married 
  1.2 Unmarried 
  1.3 Widowed 
  1.4 Divorced 
  1.5 Separated 
5. Educational status 
      1.1 Illiterate 
1.2 Literate 
1.3 Graduate 
1.4 Post graduate 
6. Type of family 
1.1 Nuclear family 
1.2 Joint family 
1.3 Extended family. 
  
 
 
 
 
 
 xxvii 
7. Area of residence 
 1.1 Urban 
 1.2 Semi urban 
 1.3 Rural 
1.5 Corporation / Municipality 
 8. Occupation 
 1.1 Employed 
 1.2 Unemployed 
 9. Type of work 
1.1 Heavy 
1.2 Moderate 
1.3 Sedentary 
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r%f mwptpay; gl;bay; 
Nehf;fk; 
 
,e;j khjphpg;gbtk; KJik kf;fspd; khWgl;lf; Fwpg;Gfshd taJ> 
ghy;> kjk;> jpUkzepiy> fy;tpepiy> FLk;g tif> tPL cs;s ,lk;> 
njhopy; epiy> Ntiy tif kw;Wk; mdpr;irr; nraypay;. 
 
mwpTiu: 
 
KJik kf;fsplk; Neh;fhdy; %yk; Ma;thsh; jfty;fis Nrfhpg;ghh;. 
gpd;tUk; Nfs;tpfSf;F cq;fs; gjpy;fis Rje;jpukhfTk; ntspg;gilahfTk; 
mspf;fTk;. gjpy;fs; ghJfhf;fg;gLk;. 
 
mikg;G 
khjphp vz;: 
 
1. taJ 
1.1 60-70 taJ 
1.2 71-80 taJ 
1.3 81-90 taJ 
1.4 91-100 taJ 
 
2. ghy; 
2.1 Mz; 
2.2 ngz; 
 
3. kjk; 
3.1 ,e;J kjk; 
3.2 fpwp];Jtu; kjk;  
3.3 ,];yhkpau; kjk; 
3.4 gpwkjk; 
 xxix 
4. jpUkz epiy 
4.1 kzkhdtu; 
4.2 kzkhfhjth; 
4.3 tpjit  
4.4 tpthfuj;J ngw;wth; 
4.5 jdpikahf;f gl;lth; 
 
5. fy;tp epiy 
5.1 vOjpg;gbf;f njhpahjth; 
5.2 fw;wth; 
5.3 gl;lk; ngw;wth; 
5.4 KJfiy gl;lk; ngw;wth; 
 
6. FLk;g tif 
6.1 jdp FLk;gk;  
6.2 fw;wth; 
6.3 gl;lk; ngw;wth; 
6.4 KJfiy gl;lk; ngw;wth; 
 
7. tPL cs;s ,lk; 
7.1 efuk; 
7.2 efhpak; 
7.3 fpuhkk; 
7.4 khefuk; 
 
8. njhopy; epiy 
8.1 Ntiy 
8.2 Ntiy ,y;iy 
 xxx 
9. Ntiy tif 
9.1 fdkhd 
9.2 kpjkhd 
9.3 $yp njhopy; 
 xxxi 
APPENDIX XII 
        CLINICAL VARIABLE PROFORMA FOR ARTHRALGIA PATIENTS 
Purpose 
This proforma is used to measure the clinical variables such as history of fall, 
past surgical history, joint stiffness, duration of illness, information about reflexology, 
clinical diagnosis, duration of analgesic treatment, pharmacological and non 
pharmacological management, presence of co – morbid illness, type of treatment of co – 
morbid illness and duration of co – morbid illness. 
 
Instruction 
 Please answer the following questions. This information will be filled by the 
researcher. The collected information will be kept confidential and anonymity 
maintained. 
 
1 History of fall or injury  
 1.1 Yes 
1.2 No 
 
2 Did you undergo any surgeries in the past 
 1.1 Yes  
1.2 No 
 
3 Did you experience joint stiffness in the early morning? 
 1.1 Yes 
1.2 No 
 xxxii 
4 Duration of illness  
 1.1 < 5 year          
 1.2 5- 10 years 
1.3 > 10 years 
 
5 Have you ever received information regarding joint pain relief and reflexology? 
 1.1 Yes 
 1.2 No 
6 Clinical diagnosis  
 1.1 x- ray 
 1.2 Blood chemistry 
1.3 Radiological investigation 
7 Duration of analgesic treatment 
 1.1 No treatment with analgesics 
 1.2 < 1 year 
 1.3 2 – 3 years 
 1.4 4 – 5 years  
1.4 > 6 years 
8 Treatment  
 1.1 Medical management 
 1.2 Surgical management 
1.4 Non pharmacological methods 
 
 
 xxxiii 
9 Route of administration for pharmacological management of joint pain  
 1.1 Oral  
 1.2 Topical application 
 1.3 Intramuscular 
1.5 Both 1 & 2 
 
10 Use of another non-pharmacologic management to joint pain  
 1.1 Yes  
 1.2 No 
11 If yes specify the use of non pharmacology  
  1.1 Music 
  1.2 Exercise 
  1.3Distraction 
  1.4Acupuncture 
  1.5Acupressure 
  1.6Massage 
12 Presence of co – morbid illness  
1.1 Endocrine disorders 
 1.2 Cardiovascular disorders 
 1. 3 Neurological disorders  
 1.4. Others  
1.6 Nil 
 
 
 xxxiv 
 
13 Treatment for co – morbid illness  
        1.1 Yes (If yes specify) 
1.2 No  
 
14 Duration of co – morbid illness  
   1.1 < 5 years 
   1.2 5 – 10 years  
   1.3 > 10 years 
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kUj;Jt khwpfs; khjphpg; gbtk;  
Nehf;fk; 
,e;j khjphpg;gbtk; KJik kf;fspd; tPo;r;rp> fle;j mWit rpfpr;ir> 
%l;L tpiwg;G> Nwhapd; fhy msT> kUj;Jt tpahjp eph;zak;> typ epthuz 
rpfpr;ir fhyk;> kUe;jpay; kw;Wk; kUj;Jk; my;yhj rpfpr;ir> ,iz 
MNuhf;fpakw;w Nehapd; fhyk; kw;Wk; rpfpr;ir tif gw;wp mwpa Ma;thsh; 
gad;gLj;JtJ. 
 
mwpTiu: 
cq;fs; gjpy;fis Rje;jpukhfTk;> ntspg;gilahfTk; mspf;fTk;> 
gjpy;fs; ghJfhf;fg;gLk;. KJik kf;fsplk; Neh;f;fhzy; %yk; Ma;thsh; 
jfty;fisr; Nrfhpg;ghh;. 
 
1. KJik kf;fspd; tPo;r;rp tuyhW 
1.1 Mk;  
1.2 ,y;iy 
 
2. ePq;fs; fle;j fhyj;jpy; VNjDk; mWit rpfpr;ir ngw;wJz;lh? 
2.1 Mk;  
2.2 ,y;iy 
 
 
3. cq;fSf;F fhiyapy; %l;L tpiwg;G mDgtk; ,Ue;jJz;lh? 
3.1 Mk;  
3.2 ,y;iy 
 
4. Neha; fhyk; 
4.1 < 5 tUlq;fs; Mz;Lfs; 
4.2 5-10 tUlq;fs; Mz;Lfs; 
4.3 > 10 tUlq;fs; Mz;Lfs; 
 xxxvi 
 
5. ePq;fs; vg;NghjhtJ %l;L typ epthuzk; kw;Wk; gw;wp jfty; 
fpilj;jJz;lh? 
5.1 Mk;  
5.2 ,y;iy 
 
6. tpahjp eph;zak;  
6.1 Mk;  
6.2 ,y;iy 
 
7. typ epthuz rpfpr;ir fhyk; 
7.1 typ epthuzk; ,y;iy  
7.2 <1 tUlq;fs; 
7.3 2-3 tUlq;fs; 
7.4 4-5 tUlq;fs; 
7.4 > 6 tUlq;fs; 
 
8. rpfpr;ir tif 
8.1 kUj;Jt rpfpr;ir 
8.2 mWit rpfpr;ir 
8.3 kUj;Jtk; my;yhj 
 
9. %l;L typ epthuzj;jpd; ghij 
9.1 tha; top 
9.2 Nkw;G+r;R gad;ghL 
9.3 jir top 
9.4 1 kw;Wk; 2 
 xxxvii 
 
10. %l;L typf;F kUj;Jtk; my;yhj epthuzq;fs; gad;gLj;jpaJz;lh 
10.1 Mk;  
10.2 ,y;iy 
 
11. Mk; vd;why; Fwpg;gplTk;  
11.1 ,ir 
11.2 gof;F 
11.3 rpjwy; 
11.4 myFf;Fj;jy; Crp top 
11.5 mOj;Jjy; 
11.6 krh[; 
 
12. NtW ,iz Neha; VNjDk; cs;sjh? 
12.1 cl;Rug;G rPh; FiyTfs; 
12.2 ,Uja FiwghLfs; 
12.3 euk;gpay; NfhshWfs; 
12.4 NtW Neha; 
12.5 ,y;iy 
 
13 NtW ,iz Neha; VNjDk; rpfpr;ir ngw;wJz;lh? 
13.1 Mk;  
13.2 ,y;iy 
 
14 NtW ,iz Neha; VNjDk; rpfpr;ir ngw;wJz;lh? 
14.1 < 5 Mz;Lfs;  
14.2 5-10 Mz;Lfs; 
14.3 > 10 Mz;Lfs; 
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APPENDIX   XIII 
STRUCTURED PAIN ASSESSMENT TOOL FOR JOINT PAIN 
Purpose:  
 This scale is used to assess the level of pain experienced by arthralgia patients 
before and after reflexology. 
 
  Mild pain     very severe pain 
 
INTERPRETATION: 
Level of pain Scores 
Mild pain                     1-3     
Moderate pain                     4-6 
Very Severe pain 7-10 
 
Pain assessment chart 
Period of assessment (2
ND
 Hourly four 
times a day) 
1 2 3 4 
Pain score before reflexology     
Pain score after reflexology     
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BLUE PRINT ON RATING SCALE ON SATISFACTION OF REFLEXOLOGY 
  
S.NO CONTENT ITEMS TOTAL 
ITEMS 
PERCENTAGE 
1 Administration 1,2,3,4 4 33.33% 
2 Physiological 5,6,7,8 4 33.33% 
3 Psychological 
factor 
9,10,11,12 4 33.33% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 xl 
 
jpUg;jp epiy gw;wpa epow;g;gl jpl;l tiuT 
 
t.vz; nghUslf;fk; tiffs; nkhj;j 
tiffs; 
rjtPjk; 
1. eph;thfk; 1,2,3,4 4 33.33% 
2. clypay; 5,6,7,8 4 33.33% 
3. cstpay; 9,10,11,12 4 33.33% 
 xli 
APPENDIX XIV 
RATING SCALE ON SATISFACTION OF REFLEXOLOGY 
Purpose 
 This rating scale is designed to assess the level of satisfaction of arthralgia 
patients regarding reflexology and this is assessed by the researcher after treatment. 
Instruction 
The researcher will ask the study participants and put the tick mark against the 
appropriate response. Responses extent from highly satisfied to dissatisfied. 
S.no Questions Highly 
satisfied 
4 
Moderately 
Satisfied 
3 
Just 
Satisfied 
2 
Dis 
Satisfied 
1 
1 Giving reflexology at appropriate 
time. 
    
2 Frequency.     
3 Application of correct amount of 
pressure. 
    
4 Easy to use.     
5 Reduction of pain.     
6 Promotes relaxation of muscles.     
7 Best method of non 
pharmacological measure. 
    
8 Promotes sleep.     
9 Helps in diversion of mind from 
pain. 
    
10 Promotes relaxation of mind.     
11 Increase in coping ability.     
12 Frustrations can be minimized.     
 
 xlii 
The total score is converted in to percentage and graded as given below. 
SCORE SATISFACTION LEVEL 
<10 
10 -23 
24 - 35 
36 - 48 
Not satisfied 
Low 
Moderate 
High 
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mdpr;irr; nraypay; gw;wp %l;Ltyp Nehahspfspd; kdepiwT kjpg;gPL 
msTNfhy; 
Nehf;fk; 
,e;j msT NfhyhdJ mdpr;irr; nraypaYf;F gpwF %l;L typ 
NehahspfSf;F Vw;gl;l jpUg;jpapd; msitAk; mjd; gad;ghl;ilAk; kjpg;gPL 
nra;a Ma;thsh; gad;gLj;jpaJ 
 
mwpTiu 
Ma;thsh; Ma;T gq;Nfw;ghsh;fsplk; Nfl;L rhpahd gjpYf;F vjpuhf 
bf;khh;f; nra;thh;. gjpy;fspd; vy;iy kpfTk; jpUg;jpapypUe;J jpUg;jpapy;iy 
tiu ,Uf;Fk;. cq;fs; gjpy;fs; ghJfhf;fg;gLk; 
t.vz; tptuk; 
kpfTk; 
jpUg;jp 
jpUg;jp  mjpUg;jp  
kpfTk; 
jpUg;jpaw;wtu;  
4 3 2 1 
1. nghUj;jkhj Neuj;jpy; mdpr;ir 
nray; nfhLf;fg;gl;lJ 
    
2. miyntz;     
3. rhpahd msT mOj;jk; 
nfhLf;fg;gl;lJ / nfhLf;fg;gl;l 
gad;ghL 
    
4. gad;gLj;j vspjhdJ      
5. typ Fiwg;G     
6. jir jsh;it Cf;Ftpf;fpd;wJ     
7. kUe;jpay; my;yhj rpwe;j Kiw     
8. Jf;fj;ij Cf;Ftpf;fpwJ     
9. typapy; ,Ue;J kdij jpir 
khw;w cjTfpwJ 
    
 xliv 
10. Kd jsh;it Cf;Ftpf;fpwJ     
11. rkhspf;Fk; jpwid 
mjpfhpf;fpd;wJ 
    
12 Vkhw;wj;ij Fiwf;f cjtfpwJ     
 
kjpg;ngz; tpsf;fk; 
rjtPjk; jpUg;jpepiy 
<10 jpUg;jp ,y;iy 
10-23 Fiwthd jpUg;jp 
24-35 kpjkhd jpUg;jp 
36-48 kpfTk; jpUg;jp 
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APPENDIX XV 
PROCEDURE MANUAL FOR REFLEXOLOGY 
Definition: 
Reflexology, or zone therapy, is an alternative medicine involving the physical act of 
applying pressure to the feet, hands, or ears with specific thumb, finger, and hand 
techniques without the use of oil or lotion. It is based on what reflexologists claim to be 
a system of zones and reflex areas that they say reflect an image of the body on the feet 
and hands, with the premise that such work effects a physical change to the body. 
Indications: 
Reflexology is a form of preventive medicine that aims to maintain a person's balance 
and well-being. Though empirical studies are lacking, many patients have benefited 
from reflexology. Conditions treated may include: 
 Migraine headache 
 Hypertension 
 Menstrual cramps or irregularities 
 Myofascial pain 
 Fibromyalgia 
 Insomnia 
 Anxiety disorders 
Contraindications: 
 Recent surgical removal of a malignant tumor 
 Foot wounds and burns 
Mechanism of Action: 
The pressure received in the feet may send signals that 'balance' the nervous system or 
release chemicals such as endorphins that reduce stress and pain. 
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STEPS OF REFLEXOLOGY 
 
 
Picture 1: Basic holding technique 
 
 
Picture 2 Position for the basic 
thumb technique 
Picture 3 Basic thumb 
walking technique 
 
 xlvii 
   
Picture 4 Hook-In, Back-Up              Picture 5 Toe rotation 
 
               
Picture 6 Ankle loosening          Picture 7 Metatarsal kneading 
 
 
Picture 8 Diaphragm/solar plexus tension relaxation process 
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Picture 9 The spinal reflex compared to the spinal vertebrae 
 
 
Picture 10 Working across the 
sacral~coccyx reflex 
Picture 11 Working up the 
sacral~coccyx reflex 
 
 
Picture 12 Working up the lumbar 
reflex 
Picture 13 Working up the thoracic 
reflex 
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Picture 14 Working up the cervical reflex            Picture 15 Working across the       
                               cervical reflex 
 
 
Picture 16 Working the knee reflex Picture 
 
 
Picture 17 Working up the sciatic reflex          Picture 18 Working down hip sciatic reflex 
 l 
APPENDIX – XVI 
DATA CODE SHEET 
Control group            CG 
Experimental group             EG 
Age in years                          AGE 
60-70 yrs                                 1 
71-80yrs                                  2 
81-90yrs                                  3 
91-100 yrs   4 
Gender                                 GEN 
Male                                        1 
Female                                     2 
Religion                                REL 
Hindu                                      1 
Muslim                                    2 
Christian                                  3 
Others                                      4 
Marital status                       MS 
Married                      1 
Unmarried               2 
Widowed                                 3 
Divorced                          4 
Separated                                 5 
Educational Status              ES 
Illiterate                                  1 
Literate                         2 
Graduate                           3 
Post graduate                    4 
Type of family                     TOF 
Nuclear                                    1 
Joint                                         2 
Extended                                  3 
Area of residence                AOR 
Urban                1 
Semi urban                           2 
Rural                                        3 
Corporation/municipality        4 
Occupation                         OCU 
Employed                     1 
Unemployed                 2 
Type of work                      TOW 
Heavy                                    1 
Moderate                                 2 
Sedentary                      3 
History of fall                     HOF 
Yes                                          1 
No                                           2 
History of Surgeries                          
HS 
Yes                                               1 
No                                                2 
Experience of joint pain                   
EX.J  
Yes                                               1 
No                                                2 
Duration of period of illness            
 DOT 
< 5 year                            1 
6 – 10 years                                2 
> 10 years                                 3 
Information regarding reflexology 
IRR                  
Yes                                   1 
No                       2 
Clinical diagnosis                          
CD 
x- Ray                                                   1 
Blood chemistry                                   2        
Radiological investigation             3 
Treatment                             
TOF 
Medical                                               1 
Surgical                                               2 
Nonpharmocological                           3 
Route of administration                
ROA 
Oral                                                     1 
Topical                                                2 
Intramuscular                                      3 
Both 1 & 2                                           4 
Use other non pharmacological     
UNM       
Yes                                                     1 
No                                                        2         
If yes specify                                IF Y 
S 
Music                                                1 
Exercise                                              2 
Distraction                                       3 
Acupuncture                                       4 
Acupressure                                        5 
Massage                                              6 
 li 
Presence of co morbid illness          
POCI 
Endocrine disorders                            1 
Cardiovascular                                    2 
Neurological                                       3 
Others                                                 4 
Nil                                                       5 
 
 
Treatment of co morbid illness     
TOCI       
Yes                                                     1 
No                                                     2         
Duration of co morbid illness        
DOCL                  
<5 years                                           1 
5 – 10 years                                         2 
>10 years                           3 
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APPENDIX - XVIII 
MASTER CODE SHEET  
EXPERIMENTAL GROUP 
 
Demographic variables(EG) Clinical variables(EG) 
Pretest 
experimental  
Post test 
experimental  
Level of satisfaction         
AG
E GEN REL MS 
ES 
 FA AOR OCU WO HOF HS EX .J DOT IRR CD 
D
A
T TX 
RO
A 
UN
M 
IF 
Y S POCI 
TC
OI 
DUC
OI S. no P. levels S. No p. levels 
S 
.no Hs S TOTAL 
1.4 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1 7 1 3 1 36 9 45 
1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.1 1.2 1.2 1,1 1.2 1.2 1.2 1.1 1.3 1.2 1.2 1.2 2 7 2 3 2 28 15 43 
1.1 1.2 1.1 1.1 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.1 1.3 1.2 1.1 1.2 1.2 1.2 1.1 1.3 1.3 1.2 1.2 3 8 3 3 3 28 15 43 
1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.3 1.2 1.1 1.3 1.2 1.2 1.1 4 9 4 4 4 40 6 46 
1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.3 1.1 1.1 1.3 1.2 1.2 1.2 5 8 5 3 5 32 12 44 
1.4 1.2 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.1 1.3 1.3 1.1 1.3 1.2 1.3 1.2 6 8 6 2 6 32 12 44 
1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.1 1.2 1.1 1.1 1.1 1.3 1.3 1.1 1.3 1.2 1.3 1.1 7 8 7 3 7 24 24 48 
1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.2 1.1 1.1 1.2 1.3 1.1 1.3 1.2 1.2 1.1 8 7 8 3 8 36 9 45 
1. 2 1.2 1.1 1.2 1.1 1.1 1.1 1.2 1/1 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.3 1.1 1.1 1.3 1.2 1.2 1.1 9 7 9 3 9 32 12 44 
1.1 1.2 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.2 1.2 1.1 1.1 1.2 1.1 1.1 1.2 1.2 1.1 1.1 10 7 10 3 10 32 12 44 
1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.2 1.1 1.2 1.1 1.2 1.2 1.1 1.1 1.3 1.3 1.1 1.3 1.2 1.2 1.2 11 7 11 4 11 36 9 45 
1.2 1.2 1.1 1.2 1.1 1.1 1.3 1.1 1.3 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.2 12 8 12 3 12 28 10 38 
1.1 1.2 1.1 1.1 1.1 1.1 1.3 1.2 1.2 1.2 1.2 1.1 1.2 1.2 1.1 1.1 1.1 1.3 1.1 1.3 1.1 1.2 1.2 13 7 13 3 13 40 6 46 
1.4 1.1 1.1 1.2 1.1 1.1 1.3 1.1 1.2 1.1 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.3 1.2 14 7 14 3 14 32 12 44 
1.2 1.2 1.1 1.1 1.3 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.2 1.3 1.3 1.1 1.2 1.1 1.1 1.2 15 8 15 4 15 28 10 38 
1.2 1.2 1.1 1.3 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.1 1.2 1.2 1.2 1.2 16 8 16 3 16 32 12 44 
1.4 1.2 1.1 1.3 1.3 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.2 1.1 1.2 1.2 1.1 1.1 1.3 1.2 1.2 1.2 17 8 17 3 17 24 24 48 
1.2 1.1 1.1 1.3 1.1 1.1 1.3 1.2 1.3 1.1 1.1 1.2 1.3 1.2 1.1 1.2 1.3 1.1 1.1 1.4 1.3 1.2 1.3 18 8 18 3 18 44 3 47 
1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.1 1.2 1.3 1.2 1.3 19 8 19 3 19 32 12 44 
1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.2 1.3 1.1 1.2 1.3 1.1 1.3 20 8 20 3 20 24 24 48 
1.2 1.1 1.1 1.1 1.4 1.2 1.1 1.2 1.2 1.1 1.1 1.1 1.3 1.2 1.1 1.2 1.2 1.3 1.1 1.2 1.3 1.1 1.3 21 8 21 3 21 44 3 47 
1.2 1.2 1.1 1.1 1.5 1.1 1.3 1.2 1.1 1.2 1.1 1.2 1.2 1.1 1.1 1.2 1.3 1.3 1.1 1.4 1.3 1.2 1.2 22 7 22 3 22 32 12 44 
1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.1 1.1 1.4 1.2 1.3 1.2 23 8 23 2 23 40 6 46 
1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.2 1.3 1.2 1.1 1.4 1.2 1.3 1.2 24 7 24 3 24 44 3 47 
1.4 1.1 1.1 1.2 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.3 1.1 1.4 1.2 1.3 1.1 25 6 25 4 25 32 12 44 
1.4 1.2 1.1 1.2 1.3 1.1 1.3 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.2 1.1 1.1 1.3 1.3 1.1 1.2 26 6 26 3 26 36 9 45 
1.4 1.2 1.1 1.1 1.4 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1.3 1.1 1.2 1.2 1.2 1.2 27 7 27 4 27 32 12 44 
1.4 1.2 1.1 1.1 1.5 1.1 1.2 1.2 1.1 1.1 1.1 1.2 1.3 1.2 1.1 1.2 1.2 1.3 1.1 1.2 1.1 1.2 1.1 28 6 28 3 28 44 3 47 
1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.1 1.2 1.2 1.2 29 8 29 4 29 24 24 48 
1.4 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.2 1.2 3.1 1.1 1.1 1.2 1.2 1.3 30 7 30 3 30 36 9 45 
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CONTROL GROUP 
 
Demographic variables(CG) Clinical variables (CG) 
Pretest control 
group  
Post test control 
group  
AG
E 
GE
N REL MS 
   ES 
 
TO
F AOR OCU 
TO
W HOF HS EX .J DOT IRR CD DAT TX ROA 
UN
M 
IF Y 
S POCI 
TCO
I DOCI 
S. 
No 
PAIN 
LEV S. No 
PAIN 
 LEV 
1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.1 11 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1 7 1 9 
1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.2 1.2 1.2 1.1 1.2 1.2 1.2 1.1 1.2 1.2 1.3 1.1 1.2 1.2 1.2 1.2 2 6 2 8 
1.2 1.2 1.2 1.2 1.3 1.2 1.3 1.2 1.3 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.3 1.3 1.1 1.3 1.2 1.2 1.2 3 5 3 6 
1.2 1.2 1.3 1.2 1.1 1.3 1.2 1.2 1.2 1.2 1.1 1.2 1.3 1.2 1.1 1.2 1.1 1.1 1.1 1.4 1.2 1.1 1.3 4 6 4 8 
1.1 1.2 1.3 1.2 1.1 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.3 1.1 1.2 1.3 1.2 1.3 5 7 5 9 
1.2 1.2 1.3 1.2 1.1 1.1 1.2 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.3 1.2 1.3 1.3 1.1 1.3 1.2 1.3 1.2 6 8 6 9 
1.1 1.2 1.3 1.2 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.3 1.1 1.3 1.2 1.1 1.1 1.1 1.3 1.2 1.2 1.3 7 4 7 7 
1.2 1.2 1.3 1.2 1.2 1.1 1.1 1.1 1.3 1.2 1.2 1.2 1.1 1.2 1.3 1.2 1.2 1.1 1.1 1.3 1.2 1.3 1.2 8 5 8 8 
1.1 1.2 1.1 1.2 1.3 1.1 1.3 1.1 1.1 1.2 1.2 1.1 1.3 1.1 1.3 1.2 1.3 1.1 1.1 1.2 1.3 1.2 1.2 9 6 9 8 
1.1 1.2 1.1 1.2 1.4 1.1 1.3 1.2 1.1 1.1 1.2 1.2 1.3 1.2 1.1 1.3 1.1 1.1 1.1 1.3 1.1 1.3 1.3 10 8 10 9 
1.2 1.2 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.2 1.2 1.3 1.2 1.3 1.2 1.1 1.3 1.1 1.2 1.1 1.2 1.3 11 6 11 8 
1.2 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.2 1.2 1.3 1.2 1.3 1.2 1.1 1.1 1.1 1.3 1.1 1.1 1.2 12 7 12 9 
1.3 1.2 1.1 1.1 1.3 1.2 1.1 1.1 1.1 1.2 1.2 1.2 1.3 1.2 1.1 1.2 1.2 1.3 1.1 1.4 1.3 1.3 1.2 13 8 13 9 
1.1 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.3 1.1 1.2 1.1 1.1 1.2 1.3 1.3 1.3 14 7 14 8 
1.2 1.1 1.2 1.2 1.2 1.2 1.1 1.2 1.3 1.1 1.2 1.2 1.2 1.1 1.3 1.2 1.2 1.3 1.1 1.3 1.3 1.1 1.2 15 8 15 9 
1.2 1.2 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.1 1.2 1.1 1.4 1.1 1.2 1.1 16 6 16 8 
1.1 1.1 1.1 1.1 1.1 1.1 1.3 1.2 1.1 1.2 1.2 1.1 1.3 1.2 1.1 1.3 1.2 1.2 1.1 1.2 1.2 1.3 1.2 17 7 17 9 
1.2 1.1 1.2 1.1 1.2 1.1 1.3 1.1 1.3 1.1 1.1 1.2 1.3 1.2 1.1 1.3 1.2 1.3 1.1 1.3 1.3 1.2 1.3 18 8 18 9 
1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.2 1.2 1.2 1.1 1.1 1.3 1.2 1.1 1.1 1.4 1.1 1.1 1.2 19 5 19 8 
1.2 1.1 1.3 1.1 1.2 1.2 1.1 1.2 1.3 1.1 1.1 1.2 1.3 1.2 1.3 1.2 1.1 1.3 1.1 1.2 1.2 1.3 1.1 20 4 20 9 
1.3 1.2 1.1 1.2 1.1 1.1 1.1 1.2 1.1 1.2 1.2 1.1 1.2 1.2 1.1 1.1 1.2 1.1 1.1 1.3 1.2 1.2 1.2 21 7 21 9 
1.1 1.1 1.1 1.3 1.2 1.2 1.2 1.2 1.3 1.1 1.1 1.2 1.3 1.2 1.1 1.2 1.1 1.3 1.1 1.4 1.2 1.3 1.2 22 8 22 8 
1.3 1.2 1.1 1.3 1.1 1.2 1.1 1.1 1.1 1.2 1.1 1.1 1.2 1.1 1.1 1.1 1.2 1.1 1.1 1.1 1.3 1.2 1.3 23 5 23 7 
1.1 1.1 1.3 1.3 1.2 1.2 1.1 1.2 1.3 1.1 1.1 1.2 1.3 1.2 1.1 1.2 1.3 1.3 1.1 1.1 1.1 1.1 1.2 24 6 24 6 
1.4 1.2 1.1 1.3 1.3 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.3 1.1 1.1 1.1 1.1 1.1 1.3 1.3 1.3 25 7 25 8 
1.2 1.1 11 1.3 1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.2 1.2    1.2 1.3 1.3 1.2 1.3 1.1 1.2 1.1 1.3 1.2 26 6 26 7 
1/3 1.2 1.2 1.1 1.3 1.2 1.2 1.1 1.2 1.1 1.1 1.2 1.3 1.1 1.1 1.3 1.3 1.2 1.1 1.1 1.3 1.2 1.3 27 6 27 6 
1/2 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.1 1.2 1.1 1.3 1.1 1.2 1.1 1.1 1.2 28 7 28 7 
1/3 1.2 1.2 1.2 1.4 1.1 1.3 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.3 1.2 1.3 29 8 29 8 
1/2 1.2 1.1 1.3 1.2 1.1 1.1 1.1 1.2 1.1 1.1 1.2 1.2 1.1 1.1 1.2 1.3 1.3 1.1 1.2 1.1 1.1 1.2 30 6 30 8 
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